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NOTES ON PSYCHOLOGICAL TRAINING AND RESEARCH 
IN YUGOSLAVIA 

PSYCHOLOGICAL INSTITUTE, UNIVERSITY OP ZAGREB 
AND 

THE INSTITUTE FOR MEDICAL RESEARCH AND INDUSTRIAL 
HYGIENE, ZAGREB 

Yugoslavia is comprised of at least five malor 
separate and distinct cultural groups (as well as a number 

~ 8rouPa united into a single political state. 
The differences among these cultures would appear to be 
more pronounced than the similarities in several areas 
ar? p^jlanguage, standard of living, education, literacy, 

laíd todmnÍÍ?^tUrf*K Tue 8e°8raPhy ranges from semi-arid 

to"« beaut if ul'a Ipin^lake^egion ^ f9rtUe farmlandS 

to higblUr^e^^i^r.^6 ^Watching 
peasants of Maoedonia till the fields with Sen “S «Lden 
ploughs, one is led to wonder how much this particular cul- 

h®3 evo}ved aince the time of Christ. On the other 
Zagreb* and Ljubljana have both business 

!?îîal îïeas ?hich differ little froni those found 
in other cities throughout Europe. Zagreb, particularly, 
is a center of music, art, science and university life. 

Í?elp being imPressed with the amount of building 
which is underway and the contrast of the old and the new 8 
ultra-modern structures. 

mnrfo o ^®cha?ization and partial industrialization have 
wdeTa maJor impact upon Yugoslavia during the post-World 
ñyí^ií*PÍrÍOd* i In_fact> this country constitutes an 
exceHent example of the realistic problems engendered 

hflh?f«ha?8^3 a?e made in the mores» vaLue system and living 
AVfliiíi of.deeP1y-ro°ted and traditional cultures. For 8 
itr?í?:r.™?<maj?r Yugoalav airline flies Caravelle jets on 
its international routes; however, reserving a seat is a 

B^íoínHndert?kÍn8‘í*^ A11 reaervations are controlled from 
Belgrade, and an effective system has not as yet been 
d®v®1°ped JjaWng and confirming reservations. On 
occasion, all Yugoslav airline flights have been cancelled 
for a national holiday; but, unfortunately, this information 
may not be disseminated until immediately prior to the 
holiday. There are new telephone booths, but many of the 
phones don t work. Nowhere is the clash between ancient 

ar\d Jnduatrialization more apparent than in the 
public market, where the beatnik with his guitar rubs shoulde- 
with peasants in their age-old traditional costumes who are 
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attempting to aell containers of rich country dirt to the 
city dwellers. These examples may be either amusing or 
irritating, depending on one’s frustration tolerance; never¬ 
theless, they are reflections of the dit faculties and 
growing pains which are created by the drastic changes now 
occurring in the Yugoslavian way of life. 

During the International Congress of Applied Psych¬ 
ology in Ljubljana two years ago, the Yugoslav Government i 
reduced customs and immigration formalities almost to the 
point of nonexistence Special arrangements to ensure 
adequate hotel accommodations and transportation for 
Congress particioants were made. Certainly there was no 
attempt in any way to control, restrict, or hamper the 
movement and activity of the foreign participants. The 
Yugoslav psychologists one met at this meeting tended to be 
ooen, friendly, and unguarded. Many foreign psychologists 
attending this meeting expressed surprise at how much the 
general atmosphere of the country and the behavior of the 
people differed from what they had anticipated would be an 
"Iron Curtain" country. However, most persons also had a 
rather unclear or vague concept of what they might expect. 
In any event, most of the Yugoslav psychologists present 
were so occupied with the activities related to management 
of the Congress that the majority of foreigners obtained 
only a limited feeling for Yugoslavian psychology. Accord¬ 
ingly, a return visit could bo anticipated with some interest. 

Generally speaking, the picture had changed little 
between the time of the Congress and the visit upon which 
this report is based, The same friendliness and warmth 
towards foreigners as manifested during the Congress was 
evident. Again, one had a feeling of total freedom of 
movement and activity. The Yugoslavs related freely, 
easily, and opened their homes in genuine gestures of 
friendship. Domestic and international politics were dis¬ 
cussed with the same readiness which was manifested in 
aporoaching academic topics. Some persons found a great 
ne*ed to criticize the present political and economic situa¬ 
tion in Yugoslavia, and others said little. On the other 
hand, almost all of the academic people encountered had 
rather oressing and straightforward questions to ask about 
t^e US policy in Vietnam. Probably the most pronounced 
contrast with the 1961; visit was the marked increase in 
prices and the apparent economic difficulties and other- 
inflationary problems. 
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HISTORY OF PSYCHOLOGY IN YUGOSLAVIA 

3 

r" 

As in most European countries, the roots of Yugoslav 
psychology are to be found in philosophy. However, the 
country also is somewhat unique in that Yugoslav psychology 
has been identified with one name from its founding until 
the present day -- the name of Bujas. Professor Ramiro 
Bujas is credited with establishing psychology as a scienti¬ 
fic experimental discipline when he created the laboratory 
of psychology at Zagreb Medical School in 1920. His son, 

« Professor Zoran Bujas, is the commonly acknowledged (and 
• somewhat autocratic) leader of present-day Yugoslav psych¬ 

ology. It is rather difficult to determine which of the 
two men has had the greater impact on the discipline of 
psychology in Yugoslavia; certainly, the elder Bujas must 
be given credit for primary development of the discipline, 
but one rather suspects that the younger Bujas is respon¬ 
sible for the present day vigor and quality which charac¬ 
terizes psychological training and research -- at least in 
Zagreb. 

Professor Ramiro Bujas, who died in 1959 at the 
age of 80, initially was trained in philosophy and litera¬ 
ture. He developed a keen interest in psychology and 
psycholinguistics, which persisted through the years. His 
range of interests extended well beyond psychology -- from 
the use of hypnosis in childbirth through archeology and 
the fine arts. In fact, he did considerable research on 
dating ancient monuments and art works in Yugoslavia. When 
he was well over 30 years of age, Bujas entered medical 
school in order to obtain what he believed to be a proper 
foundation for the more "scientific" study of psychology. 
In 1920 he established Yugoslavia's first psychology 
laboratory in the Physiology Department of the Medical 
School. 

« 

Ramiro Bujas also established the only Yugoslavian 
psychology journal, Acta Instituti Psychologie!, which is 
published by Zagreb University. The majority of Yugo¬ 
slavian psychological research is published in this journal, 
which prints articles in English, French, or German, but 
interestingly enough not in Croatian. 

In 1929 a Chair was established in psychology at 
the medical school, and Ramiro Bujas was appointed as the 
professor. It is apparent that the strong physiological 
orientation which still permeates psychology at Zagreb may 
be traced directly to both of the Bujas. Following World 
War II, the Department of Psychology was separated from 
the science faculty, at the insistence of Russia, and 

? 
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became part of the faculty of philosophy -- a change which 
many Zagreb psychologists have not yet fully accepted. 

A Chair was established at Belgrade University in 
1928 and this Department is the largest in Yugoslavia, 
although probably not as well known as Zagreb. Belgrade is 
identified with both social psychology and psychometrics. 
In fact, the first Yugoslav attempt at standardization of 
the Binet for use with a Serbo-Croate population was under¬ 
taken there in the 1930's. While a department has existed 
at Ljubljana University for some time, it would appear that 
psychology has never fully developed at this institution. 

At present psychological training and research is 
centered at the three universities mentioned above. Profes¬ 
sor Zoran Bujas now holds the Chair at Zagreb and at the 
same time is temporarily holding the Chair in Ljubljana, 
commuting between the two universities. 

PSYCHOLOGICAL TRAINING AT ZAGREB UNIVERSITY 

The Yugoslav educational system is relatively 
uniform, regardless of discipline, through a level roughly 
equivalent to the American Bachelor's degree. However, 
there are considerable differences between the arts, scien¬ 
ces, philosophy, medicine, and technical areas such as 
engineering, both in graduate training and in degree pat¬ 
terns. Twelve years of education generally is required 
for university entrance. Medicine is a five- to six-year 
course, and all other university first-degree programs 
vary between four to five years. 

There are two separate paths to undergraduate 
degrees in Yugoslavia, which differ primarily in the pro¬ 
portion of time devoted to the major subject. During the 
first year all students take two major subjects, such as 
psychology and an elective area, which may be literature, 
history, geography, education, etc. In addition, courses 
in logic or philosophy are required. Croatian, and a 
foreign language, also are required. After the first year 
examination results have been computed, a student may 
petition to follow the "single subject" path for the remain¬ 
der of his undergraduate work. Approval of this request 
is granted if the student's grades in the first-year sub¬ 
jects are high enough and he has a positive recommendation 
from his professors. Students who are not successful in 
their petition will be required to continue along the two- 
subject path throughout their undergradute work. For the 
most part, such students will become high school teachers 



ONRL-35-66 c 

and very few will go on to graduate work. 

The single-course psychology student must complete 
two years of language study at the university level and two 
years of philosophy or logic, otherwise his courses will be 
concentrated on psychology and closely related subjects 
after the first year, In this way, the Yugoslav psychology 
student is exposed to roughly the same amount of formal 
academic training for his first degree as the American PhD 
receives in his seven years of formal course work. However, 
the single-subject Yugoslav undergradute receives far less 
exposure to the liberal arts than his American contemporary. 

The psychologist who does not necessarily intend to 
go into academic work but desires postgraduate training may 
undertake a major research problem, write an experimentally 
based dissertation, and receive a PhD. An alternative path 
of professional advancement is through the university hier¬ 
archy As a first step after appointment as an instructor, 
a nonexperimental thesis in psychology is required for the 
rank of docent (assistant professor). With the publication 
of additional professional papers, an individual may be 
appointed as a professor extraordinary (associate professor), 
and ultimately the chairman of the department is entitled 
to the rank of ordinary professor (full professor). The 
same relative path may be taken by the nonacademic psycholo¬ 
gist as far as the first step. That is, it is possible to 
acquire the title of "privatdocent," but the title changes 
to docent" if a university appointment is received. 

Students are admitted to the study of psychology on 
the basis of intelligence examinations, language examina¬ 
tions, grades, and an interview with faculty members. 
Roughly 5>0-6O$ 0f applicants are accepted. 

The psychology curriculum at Zagreb, which is 
representative of Yugoslav universities, is as follows: 

FIRST YEAR 

Statistics - full year. In addition to correlation 
techniques and Chi-square, parametric statistics are included 
through analysis of variance, More advanced statistical 
techniques are taught in later elective courses. 

General Psychology - full year. Experimental psy¬ 
chology is included here. During the first semester there 
are two lectures and one laboratory session (of three - six 
hours) per week and two lectures with three laboratory 
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aeaaiona per week during the aecond aemeater. 

Phyaica. Thia courae would be comparable to 
elementary phyaica couraea in American universitiea. There 
ia a aix-hour lecture and laboratory aeaaion each week for 
the year, covering optica, acouatica, electricity, etc. 

Electivea. A atudent may take additional aubjecta 
during the firat year. Theae probably will be hiatory of 
paychology, aociology, etc. 

SECOND YEAR 

General Paychology - full year. 

Phyalologlcal Baaia of Paychology - two houra of 
lecturea and two of laboratory throughout the year. 

Educational Paychology - two houra of lecturea and 
two of laboratory throughout the year. 

Experimental Paychology Laboratory - aix houra per 
week of training in uae of paychological techniquea for one 
aemeater. 

Auxiliary Sub.lecta - One courae in aocial acience 
aa well aa hiatory of philoaophy and logic. (Continued 
from firat year. ) 

At the end of the aecond year a atudent at Zagreb 
will apecialize in either induatrial or educational pay¬ 
chology. While a clinical program haa been propoaed, it 
haa not yet been formally inatituted and one receivea the 
feeling that Profeaaor Bujaa ia not overly concerned with 
how aoon the clinical training atarta. 

THIRD YEAR 

Paychometrica - four houra of lecturea and three 
houra of laboratory per week - full year. 

Educational Paychology - two houra of lecturea and 
two of laboratory - full year. 

Induatrial Paychology - four houra of lecturea and 
four of laboratory in the firat aemeater. Six houra of 
lecturea and four of laboratory during the aecond aemeater. 

General Paychology - full year. 
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Psychopathology - full year. 

Industrial Majors - Students specializing in indus¬ 
trial psychology also take courses in organization of work, 
introduction to political economy (which appears to be the 
only politically tinged course in the whole academic curri¬ 
culum); and elements of industrial hygiene. The latter 
course is taught by the medical faculty. 

Educational Psychology Majors - Students specializing 
in educational psychology, in addition to the basic third 
year courses, have courses in school hygiene (taught by the 
medical faculty), and introduction to education. 

FOURTH YEAR 

General Psychology - full year. 

Specialized Topice - Each senior student engages in 
an intensive reading-tutorial course with an individual 
professor during his fourth year. The course content and 
direction of the reading is determined by the student's 
interest, as approved by the faculty. This course usually 
forms the basis for the thesis research. 

Thesis - Each student completes a thesis, based on 
experimental work, which is roughly equivalent to that 
required for the Master's degree in the US. 

At the end of the fourth year, after the thesis has 
been formally submitted, the students undertake final 
diploma examinations. These examinations include all of 
the subject matter covered during the university course, and 
are rather analogous to the American PhD comprehensivas. 

The path to the doctorate in Yugoslavia is essentially 
the same as that throughout Europe. A student either will 
remain at the university as an assistant while he undertakes 
his extensive doctoral research -- which is almost a full-time 
endeavor -- or he will work as a psychologist in an applied 
setting and collect his research data "on the job." On the 
basis of the rather limited sample of doctoral research 
reviewed during the visit to Zagreb, the quality of disserta¬ 
tions in psychology generally is comparable to those produced 
at any of the better US universities. It would appear, 
however, that there may be somewhat less individual super¬ 
vision of the Yugoslav student during his doctoral work. 
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PSYCHOLOGY DEPARTMENT AND PSYCHOLOGY INSTITUTE, ZAGREB 
UNIVERSfFY ” - 

Teaching is a function of the Department of Psychology 
in the Faculty of Philosophy, and research activity is a 
function of the Institute of Psychology. The faculty hold 
dual appointments. At present, in addition to the professor, 
there are two associate professors, one docent, four lecturers, 
five assistant lecturers, and two laboratory demonstrators. 

The Psychology Department and Institute occupy 
reasonably spacious quarters in a new and modern building of 
the Philosophy Faculty. The shift in faculty affiliation 
from science to philosophy, and the move to the new quarters 
in 1963 has been somewhat marred by unexpected difficulties. 
First, while the Philosophy faculty reportedly has been most 
hospitable to psychology, some problems have been created by 
the experimental animals. Initially, the concept of a rat 
colony in the philosophy building received at least passive 
intellectual acceptance; however, the philosophers found some 
difficulty, emotionally, in accepting the associated olfactory 
and logistic problems of maintaining the animal colony. As 
if the interdepartmental problems over the animal colony were 
not sufficient in and of their own right, additional diffi¬ 
culties were engendered two years ago by the major flood 
which inundated Zagreb. The one-year-old university build¬ 
ings suffered rather serious damage in this flood, and the 
Psychology Department lost not only its rat colony but a 
great deal of associated material and equipment. 

Laboratory space and research facilities are quite 
adequate, if one adds the laboratories of the Institute for 
Medical Research and Industrial Hygiene. In fact, the 
laboratory training facilities for students well may be some 
of the most adequate of any European university. An 
extremely well-equipped experimental psychology training 
laboratory has been constructed which is essentially modeled 
after the one at Harvard University. Here, spacious sound- 
attenuated cubicles are provided for students to carry out 
their laboratory exercises. The shelves in the Department 
library are lined with a moderately adequate selection of 
late textbooks, and a limited number of journals are 
available. Reportedly, it is not difficult to obtain 
money for reference books in Yugoslavian universities, 
although it is quite difficult to obtain funds for the pur¬ 
chase of journals. 

As indicated earlier, psychology at Zagreb is domina¬ 
ted by Professor Zoran Bu jas, who is a colorful and interest¬ 
ing study in and of himself. An intense man in his mid- 
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fifties, Bujas apparently has had no difficulty in retaining 
the position of leadership in Yugoslav psychology which was 
held by his father. He received a PhD at Zagreb University 
and then spent three years at the University of Paris, 
working under Henri Pièron, a person who has had a deep and 
lasting influence on Bujas' professional orientation. While 
many European professors wield the same autocratic influence 
within their universities as does Bujas, there are few whose 
influence so widely permeates psychology outside of their 
immediate departments. 

In addition to a high level of research activity, 
resulting in over 100 publications in the past 30 years, 
he has oeen extremely active in other professional endeavors. 
These include serving as vice-rector and rector of the 
University of Zagreb, president of various Yugoslav commis¬ 
sions on psychology, president of the Yugoslav Psychological 
Society and president of the International Association of 
Applied Psychology. 

As a person, Bujas manifests all of the graciousness 
and stately charm of a true European gentleman. At the same 
time, it was observed that he can quickly respond with 
irritability when colleagues suggest a less than adequate 
solution to a problem or fail to comprehend his instructions. 
He speaks flawless French and prefers to use this language 
with foreigners. Bujas is reasonably fluent in English, 
although as a general rule he chooses not to use this 
language in superficial contact with his foreign colleagues. 
It would appear that this attitude stems from the fact that 
his command of English is not good enough to dwell at length 
on high level abstractions or on highly technical subjects. 
He is obviously a proud man who thinks rapidly and speaks 
with precision; to carry on extended conversations in 
English proves most frustrating and even embarrassing as he 
gropes for words to explain what he might consider to be 
simple concepts. Accordingly, it is not surprising that 
the logical way out of a difficult situation is to disclaim 
any knowledge of English. 

Bujas is a prolific, almost driven investigator who 
sets high standards of excellence in his research and 
demands the same standards of his students. There are a 
number of senior professors in Europe whose interests cover 
a very wide range of psychological problems; however, Bujas 
is one of the few, if not the only person, who is actively 
engaged in fairly sophisticated research in several different 
problem areas. For a number of years he has been active 
m the area of psychophysics, psychophysiology of work, and 



10 ONRL-35-66 

psychometrics; and he is actively engaged in all three 
research areas at the present time. Occasionally he works 
on problems out of his three primary areas of interest and 
competence. When critically examined, however, his work in 
such fringe areas appears to be less sophisticated and 
rigorous than might be expected. 

While the bulk of Bujas research is undertaken at 
the Institute of Medical Research and Industrial Hygiene, 
for a number of years he has worked on psychometric problems 
at the Psychology Institute. Of particular concern and 
continuing interest to him has been the general area of 
intelligence testing. Bujas is critical of much past as 
well as contemporary research in this area, both from a 
philosophical and a psychometric standpoint. First, he 
believes too much emphasis is placed on finding the "best" 
or most logical solution to problems in the construction 
of intelligence tests -- as the best solution may not 
necessarily be the most realistic or adequate under the 
circumstances. Thus, for Bujas, the assessment of intelli¬ 
gence involves more than finding ''the” correct solution to 
problems; it requires an evaluation of both the individual's 
recognition of or sensitivity to problems and his ability 
to select meaningfully from among the various alternative 
solutions which may be available. In essence, one might 
say that Bujas is concerned with the measurement of the 
ability to utilize intellectual capacity as well as with the 
native capacity per se. His position with regard to the 
psychometrics of intelligence testing follows logically 
from his philosophical criticisms. Thus, he advocates a 
scoring system which takes into account qualitative varia¬ 
tions of response as being fundamental in any effort to 
assess intelligence. 

At present Bujas is engaged in the development of 
a multidimensional intelligence test which meets both his 
philosophical and his psychometric criteria of an adequate 
measurement technique. Work on this test is reasonably 
well advanced, and several preliminary validation studies 
have been completed, including a factor analysis of the 
existing battery which yielded a "G" factor of O.9I4.. 
Inasmuch as none of this work has been published, only a 
broad outline of Bujas' approach will be presented here. 

The battery involves approximately a half-dozen 
subtests, all of which are of either a verbal or symbolic 
problem-solving nature. In many respects, this battery 
might appropriately be considered a test of creativity. 
Throughout the tests there is an emphasis on evaluating 
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ability to change set in approaching problems or flexibility 
of intellectual functioning which appears to be weighted as 
heavily, if not heavier, than factual correctness or 
incorrectness of answers. In addition to the subtests 
being designed so that various alternative responses are 
ilicited, several require a ranking of the relative adequacy 
of the alternative solutions. Three of the subtests are 
quite unique and different from previously published 
material of this nature. The remainder have been evolved 
from more conventional tests. 

Bujas' interest in measurement of intelligence, 
achievement, and personality is quite sharply focused on 
theoretical and methodological problems. Once the work pro¬ 
ceeds to the stage of routine test development and valida¬ 
tion, it is quickly delegated to others. Thus, the routine 
item analysis and validation of the test described above is 
now being carried out by students. 

Next to Bujas, Dr. Borislav Petz is the most active 
investigator at the Institute of Psychology. Petz trained 
under Bujas although he also had a period of postgraduate 
study in England. He now holds an appointment equivalent 
to Associate Professor at Zagreb University and is respon¬ 
sible for the industrial psychology program. Prom discus¬ 
sions with Petz, it is obvious that he plays a major part 
in determining the psychology curriculum and in dealing 
with departmental administration. 

While industrial psychology at Zagreb includes 
personnel selection, training, and studies of worker motiva¬ 
tion, etc., the primary empiiasis is in the area of psycho¬ 
physiology of work. Moreover, the research in this latter 
area would appear to be far more sophisticated and methodo¬ 
logically sound. The majority of Petz' work has been done 
in collaboration with Bujas, and almost all has been pub¬ 
lished in Yugoslavian journals. Earlier in his career 
Petz worked on the development of a series of intelligence 
tests, but his later research has been in the area of 
fatigue. After early studies on decrement of intellectual 
functioning under conditions of fatigue and nonfatigue, he 
has gone on to studies of the relationship between muscular 
fatigue and performance effectiveness. Most of his investi¬ 
gations have been concerned with the static work situation, 
and include studies of endurance and recovery in repeated 
performance, the relation of oxygen consumption and static 
work, and the influence of psychopharmacological agents on 
performance. 
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Dr. A. Krkovic", who holds an academic rank equivalent 
to Assistant Professor, took his PhD under Bujas and spent 
a postdoctoral year at Western Reserve University. Like 
Petz, Krkovic speaks excellent English and was most interested 
in discussing Yugoslav psychology. Krkovic is responsible 
for the teaching of psychometrics in the Psychology Department, 
but his primary research interests are in the areas of activa¬ 
tion theory, sleep, and vigilance.. As is the case with the 
majority of the faculty members, most of the Krkovic's 
research is a team effort. 

Probably the most impressive single individual at 
Zagreb in terms of present accomplishment and future poten¬ 
tial is Dr. Norman Sartorius, a psychiatrist who recently 
completed his PhD training in psychology under Bujas. 
Sartorius, who holds a permanent appointment in psychiatry 
in the Zagreb teaching hospital, now is on a British Medical 
Research Council postdoctoral fellowship in psychopharma¬ 
cology at the Maudsley Hospital. He is one of three psy¬ 
chiatrists in Yugoslavia who also has completed the full 
psychology curriculum through the PhD. Moreover, while 
still in his early thirties, he has published some 20 papers. 

Sartorius has two primary research interests, 
schizophrenic thought disorder and psychopharmacology. His 
moat recent work in schizophrenia was the research which he 
submitted for his as yet unpublished doctoral dissertation. 
Basically, this was an experimental approach to the question 
of whether schizophrenic thought process is best character¬ 
ized as over-inclusive or as overly-concrete. 

Fifty matched pairs of subjects provided a normal 
control and an experimental group. The schizophrenic 
subjects were all previously untreated, first admissions 
to the Zagreb Medical School hospital. In each case a 
diagnosis of acute paranoid schizophrenia was unanimously 
agreed upon by three psychiatrists end possible organic 
complications ruled out After the experimental subjects 
had been selected, a search was instituted for the 50 
"normal” controls. Each pair of subjects was matched on 
the basis of age, sex, education, socio-economic background, 
and occupation. All control subjects also were examined 
prior to their selection to rule out overt psychiatric 
illness. 

The first problem toward which Sartorius addressed 
himself was a determination of whether schizophrenics in 
his sample, in fact, did differ from the control group in 
terms of their ability to produce abstract concepts. One 
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of Lhe faulti-dimensional" tests developed by Bujas for 
his intelligence or creativity test battery was employed. 
Here, the subjects were evaluated both on the number and 
quality of abstract concepts formed from a group of 
verbal stimulus materials. On this test the mean score 
of the schizophrenic group was a full two standard devia¬ 
tions lower than the mean of the controls, the difference 
being significant at the 0.001 l.o.c. 

Next, a semantic differential scale was administered 
to determine if the groups differed in the meaning which 
they attached to the stimulus words used in the "multi¬ 
dimensional" test. Again, clear-cut differences were 
found. The controls produced normal curves, as predicted, 
in their evaluation of the emotional connotation of the 
stimulus words. However, the schizophrenic subjects 
tended to attribute emotional meaning to even "neutral" 
words and failed to show the same normal distribution of 
response. Finally, a free association test was adminis¬ 
tered. Here there were qualitative differences in response 
between the two groups although total production of words 
did not differ significantly. The schizophrenic group was 
less productive in terms of the number of different associa¬ 
tions produced. Further analysis of the responses on the 
three tests disclosed essentially two distinct sub-groups 
among the schizophrenic sample. One, which Sartorius 
describes as "rigid," usually was able to provide meaningful 
answers, but was not sufficiently flexible in thinking to 
verify the correctness of the answers. The second sub¬ 
group clearly was best described as over-inclusive. Thus, 
while Sartorius 1 sample of schizophrenics as a group showed 
a gross limitation of their ability to shift abstract con¬ 
cept, and they clearly differed from the controls in terms 
of the meaning which words conveyed; they were not uniform 
in their pattern of thinking. Both concreteness and over¬ 
inclusiveness wens elicited as characteristic patterns of 
schizophrenic thought, and one was no more prevalent than 
the other. 

Sartorius' interest in psychopharmacology is pri¬ 
marily directed toward biometric problems in meaningfully 
classifying patients in drug studies and in evaluating 
changes in psychiatric status over time. While he has 
developed a rating scale where curves describing changes 
in overt psychiatric behavior are plotted on a time scale 
(with inter-rater reliabilities above 0.85), Sartorius 
does not consider the rating scale approach to be parti¬ 
cularly fruitful. He has now turned to studies in clinical 
judgment where the psychiatrist or psychologist becomes an 
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instrument responding to an input of diverse variables. 
For Sartorius, the problem becomes one of isolating and 
identifying the variables which are both meaningful and 
stable indicators of diagnosis and/or change. The informa¬ 
tion utilized in his studies ranges from biochemical 
through psychometric. He has been heavily influenced by 
W.A. Hunt's work in clinical judgment, and has a strong 
and rather rigid experimental bias. This, combined with 
his drive, obviously superior ability, training in experi¬ 
mental psychology, and experience in clinical psychiatry, 
should mark Sartorius as a future leader. At present he 
is working on a major research problem aimed at identi¬ 
fying meaningful variables in psychiatric diagnosis through 
cross-cultural studies. 

THE INSTITUTE FOR MEDICAL RESEARCH AND INDUSTRIAL HYGIENE. 
ZAGRFÉ ^ 

The psychology laboratory of this Institute, which 
has a primary mission of research in industrial medicine, 
was established about 15 years ago. Bujas directs the 
laboratory, which is staffed primarily by graduate students 
working on their PhD's. Because of the extensive research 
investment required for the dissertation, and the sophisti¬ 
cation of the students, the work of the laboratory tends to 
be of high quality. However, this approach to staffing 
means the average investigator does not remain more than 
three to five years. At present there are three staff 
investigators (in addition to Bujas) and one assistant. 
The senior worker in the group is Dr. Branko Sremac, who 
recently finished his doctoral research in the area of 
fatigue. The equipment at this laboratory is quite 
sophisticated and certainly comparable to that found in 
the average US psychophysiology laboratory. One of the 
most intriguing aspects of this group is the amount of 
complex apparatus which they have constructed themselves. 

The program of the laboratory does not appear to 
be systematically related to that of the Institute as a 
whole. In fact, one suspects there may be more than a 
little friction between the psychology laboratory and the 
rest of the Institute. Some feeling for the work of the 
laboratory may be obtained from the following summaries. 

At present Bujas appears to be most interested 
in extending his studies of the psychophysics of sensation 
at the laboratory. He has been working with gustatory, 
visual, and auditory sensation, and now is focused on an 
apparent difference he has found in adaptation of the 
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gustatory mechanism Briefly, Bujas finds that the rise in 
slope of the subjective response intensity curve is related 
to changes in both the absolute and the differential 
threshold in the case of gustation; but with visual and 
auditory stimuli only the differential threshold is affected. 
In the future it is hoped to shed light on the mechanism of 
this adaptation. 

Fatigue studies have occupied the attention of this 
laboratory ever many years and have formed the basis for 
many doctoral studies. There has been a spurt of studies 
in recent years on the relationship of work output, psy¬ 
chopharmacology, motivation, and fatigue. Generally 
speaking, motivation consistently has been found more effec¬ 
tive than drugs in offsetting the effects of fatigue. 
Bujas is somewhat pessimistic about future pay-off in the 
area of drug studies. However, it is possible that his 
studies might be more rewarding if a stronger group of phar¬ 
macologists were associated with the laboratory. 

An extensive series of studies have been carried 
out by Bujas and his colleagues on the relationship of rest 
to effective work. Under laboratory as well as field con¬ 
ditions, both the duration and intensity of work - rest 
periods have been systematically varied. A static work 
situation has been the major focus of the laboratory 
studies, while athletes have been used for the field 
investigations. The research to date rather clearly 
indicates that either a slowing down or changing of pace 
is more effective than stopping work. This finding holds 
good for both laboratory and field studies. Further, 
where the work load varies, such as in the weight of a 
series of shot thrown by an athlete in the shot-put, 
greater efficiency is obtained when the weight of the shot 
processes from heavy to light with each succeeding throw. 
Current work in this area is being concentrated on explain¬ 
ing why change of pace leads to a higher sustained level of 
work efficiency. 

A study recently has been completed on the relation¬ 
ship of visual fatigue and flickering of light. This work 
was motivated by a concern with possible adverse effects of 
fluorescent lighting in industry. Fifteen subjects were 
required to read mathematical tables for two-hour periods 
under a control condition of constant stimulus and three 
experimental conditions involving flicker fusion -- below- 
at-, and above-fusion threshold. Using a counterbalanced* 
design, fatigue was found to be greatest under the above¬ 
threshold condition. The study now is being expanded to 
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include EEG recordings. 

B. Sremec's doctoral research is concerned with 
investigating differences between control and peripheral 
processes in muscle fatigue. Using alternating current 
in the peripheral condition to stimulate arm muscles in 
human subjects, Sremec has obtained fatigue curves which 
clearly differ from those obtained under normal work condi¬ 
tions. In addition, he has been able to demonstrate the 
differential influence of several pharmacologic agents and 
a series of varying work — rest cycles on the fatigue 
curves . 

SUMMARY 

From the two institutions in Zagreb it is impos¬ 
sible to generalize on Yugoslavian psychology as a whole. 
However, the sample seen in Zagreb on the whole was quite 
impressive. One might have some second thoughts about the 
degree to which Bujas' influence seemingly permeates ^all 
research activity and the consequent implications this 
holds for the development of healthy controversy and dif¬ 
ferences of opinion among investigators. Moreover, it is 
unfortunate that more of the work is not published in 
foreign Journals -- a move which surely would lead to a 
scientifically healthy professional interaction and 
stimulation. 

Social psychology is grossly under-represented at 
Zagreb. Reportedly the leading Yugoslav social psycholo¬ 
gist is Dr. N. Rot at Belgrade University. An interest 
in experimental social psychology and cross-cultural re¬ 
search appears to be developing in Ljubljana University 
Sociology Institute. Dr. Misha Jezernik, a Bujas-trained 
psychologist with a postdoctoral year in the US, appears 
to be leading this effort. Jezernik has worked primarily 
in industrial psychology, and his reasons for entering the 
area of cross-cultural research are not entirely clear. 
One suspects, however, that the primary motivation here is 
in the availability of research funds rather than scienti¬ 
fic dedication. After a brief visit to Ljubljana, one 
also suspects that Jezernik does not enjoy the same status 
in socUl psychology as does Rot. In any event, Jezernik 
certainly has a fertile field for cross-cultural research 
if he is up to the task facing him. There are few coun¬ 
tries with such an elegant natural laboratory within its 
own boundaries as Yugoslavia. 
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gh the chftngea ftre pro'DecftUft# of the neture of the personnel ftsslgnMonta In OKR Liondon there 

of chftnges during the suner aonths. Ihls auaaer is no exception although 
bftbly aore extenaive than usual. The last aonth has seen the arrival of both the nev Coaaanding 
Officer and the nev Chief Scientist, as veil as aany replaceaente on the scientific staff. This 
suaaary has been prepared to introduce the nev Coaaanding Officer and Chief Scientist and to 
acquaint the readers of ESN vith the present Naval Sciences Division staff, vho vlll be reapoo' 
slble for such of the aaterial vhich appears in this publication during the coalng year.

Captain Clarence T. Froscher USN relieved Captain Wllllae W. Schaefer USN as CoMandin; 
Officer of the London Branch Office of (MR and as the Assistant U.8. Naval Attache for Research 
on August 4, 1966.

S'
'V-

Captain Clarence T. Froscher USN Captain imiaa W. Schaefer USN
Captain Froscher, a native of Dade County, Florida, graduated vith distinction free the 

U.S. Naval Acadesy in June 1942. After serving tvo years in destroyers in the Pacific Theater, 
he vas assii^ned to Flight Training and received his Wings on 30 July 1945. Folloving several 
toura of duty in Antisubaarine Warfare Patrol Squadrons, Captain Froscher earned a B8 in Aero- 
nautical Engineering at the US Naval Postgraduate School and MS in Fluid Mechanics at Stevens 
Institute of Technology. His subsequent duty assignaents have been in the field of aviation 
research and developaent, aircraft logistics, and aircraft aaintenance. He graduated froa the 
Industrial War College in 1964, and served as Director of the Airfraae Division in the Naval 
Air Syateas Coaaand prior to reporting in London.

Captain Schaefer, vho served as Coaaanding Officer of ONRL since August 1964, has been 
assigned to the Naval Air Systeas Coaaand in Washington, O.C. as Executive Director for Field 
Support.

Mr. Aubrey W. Pryce replaced Or. Peter Ring as Chief Scientist and Scientific Director on

Hr. Aubr.jr W. Pryc. Dr. P.t.r Kin,

¥

18 Aucuat. Mr. Pryc. 1. ■ native of England and rwalvad hi. BSc froa laporlal Collnga of 
Scl.nc. and TMhnology, Unlveralty of London In 1B3B. During tha nar year, ha aenrad aa an 
Exparlnantal Officer with the Engineering Laboratory of tha Brltlah Atelralty. Frou 1947 to 
1949 he waa a Senior Scientific Officer In tha Royal Naval Scientific Service. In 1949 ha wont 
to laahlngton, D.C. aa a Navy ataff nambar of ahat la now tha Brltlah Dafanca Staff. In 19S1 
Hr. Pryce anlgratad to tha US and Jolnad tha ataff of ONR Naablngton aa a physlclat In tha 
Acouatlca Branch. Ha haa been bead of that Branch alnca 1958 and la now on taaporary laava of 
abaance to aarve In London.

Dr. Peter King, who aarvad aa Chief Sclantlat for tha past two yaara, haa assuaed his sss 
appolntssnt as Deputy Chief of Naval Research and Chief Sclantlat of tha Office of Naval Rasssreh. 
Waahlngton, D.C.
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Tta* pr«Mnt «ttíí oí th« Naval Sclencaa Division of ONB London, and their permanent 

ñíerleinT* Director. Chemistry Research Laboratory, Aerospace Research Labora- 
torles. «riebt-Patterson Jiro, Ohio (Rocket research, propulsion). .,, 

Dr Jerome B. Cohen: Professor of Materials Science, Northwestern University (Metallurny. 
diffraction, electron microscopy, plastic deformation, thermodynamics). 

Dr John D- Comtlow: Assoc. Professor, Duke University at the Duke Matine Laboratory, 
Beaufort, N.C. tMarTnebiology, blologfical oceanography, larval development and distribution, 

endocrlnol^)«y^of c Hopnla. chief. Chemical Enuineerlng Division, Naval Ordnance Laboratory, 
•hite^Oaï^Rdvfiâsreîîeved Mr. Malcolm Coate as the NOL representative. (R and D on explosives, 

prcpellants^andjpyrotechnlcs) j;1#ctronlcB Division, Engineering Experiment Station, Georu'la 

lastitute or fseknoiogy, Atlanta, Ga. (Fiyslclst (Electronics): Radar detection techniques; 
electromagnetic scattering from rough surfaces; millimeter and submillimeter waves). 

Mr. Paul D. Mavcock: Long Range Planning, Corporate Research and Engineering, Texas 
Instruments, tnc., Dallas, Texas (Solid state physics, advanced semiconductor devices, infrared 
avatMS. anarsy convaraio'*., and tharaal analysis)# _ , 

r.nt.tn J.E. Rasmuesen MSC USN: Formerly Director, Behavioral Sciences Department, Naval 
MedicalResearch Institute ¿PsycíoTogy, psychiatric assessment, human performance under »‘ress). 

Dr. Bernard 0. Seraohli.: Supervisory Research Physicist, NOTS, China Lake, Calif. (Solid 
state physics: semlconductc' surface effects, band structure analysis, semiconductor optics). 

ur. Winfield .}. Trott: Head, R and D Dept., U.S. Navy Underwater Sound Reference Labora¬ 
tory ,0rIãndo7FUT(Physlcist - acoustics (Underwater sound measurement, sonar test and 

evaluation)) g williams Assoc. Professor of Engineering, Harvey Mudd College, Claremont, 
Calif.Formerly with the Cal Tech Jet Propulsion Laboratory (Engineering mechante - stress 
analysis, thin shell structures, hydrodynamics). . . . 

The following members of the scientific staff recently have departed from London. 
Dr. Bodo Bartocha, who was Deputy Director for Naval Sciences, has returned to the Naval 

Propellant Plant, Indian Head, Md. 
Dr. James G. Brennan has resumed his duties sl Professor and Chairman, Department of 

I, The Catholic Uni Physics c University of America, Washington, D.C. , u .. 
Dr". Bernard Eostein has returned to the University of New Mexico as Professor of Mathematics. 
Dr. John A. Naeav has resumed his duties as Assistant Head, Personnel and Training Branch, 

Psychological Sciences Division, ONR, Washington, D.C. « , . , . 
Dr. Claf^pce^N■^Pelas has returned to the University of Chicago a¡» Professor of Physiology 

Mr. William S. Pelllnl has resumed his position at the Naval Research Laboratory, Washington, 

D-C- SÄ« «h. con... Of .mu. .0. -.ff. .mu-bur,, ... 

as Professor of Cht hemlstry 
Dr. Elliot welnbfj^ nas resu 

Pasadena (San Francisco Division) 
Dr. Elliot Welnber1 has resumed hit duties as Chief Scientist at the ONR Branch Office, 

BIOLOGICAL SCIEt&lLS 

Ittnjf-L Tralqlpc Cgnferenye, 0*rnX&£h 
The Annual Dental Training Conference 

of the US Army, Europe, was held 26-28 May 
in Garmisch, Germany. Present were the 
Assistant Secretary of the Army for Research 
and Development, the Hon. Willis M. Hawkins, 
dental qfflcers from the US Navy and Air 
Force, and senior dental officers from sev¬ 
eral foreign countries. Among them were: 
Lt. Col. Sven Walden (Netherlands), Lt. Col. 
Leon Richardson (Canada), Group Capt. W. 
Smith (UK), Lt. Col. Dr. Gerd Schwarz (Ger¬ 
many), Lt. Col. Balldor Trygge Gimmes (Nor¬ 
way), Col. Enver Plumer (Turkey), and the 
President of the German Dental Association, 
Dr. Walter Knott. 

The meeting was well organized; a mor¬ 
ning was given to formal presentations before 
the entire assembly, and the afternoons were 
divided Into four specialty sessions: Oral 
Surgery, Periodontics, Prosthodontlca, and 
Restorative Dentistry. At the time of regis¬ 
tration, each attendee designated which of 
the sessions he wished to attend. It was 
explained that attendance at sessions other 
than the chosen one could not be encouraged 
because of space limitationi. Since over 
400 attended, the restriction was understand¬ 
able . 

Col. Robert Shira (Chief Dental Surgeon, 
USAREUR) Is a distinguished oral surgeon, a 

fluent, entertaining speaker, and a charming 
man. No problem was too small — ranging 
from accommodation to transportation — for 
this busy man to solve. 

Principal essayist was Prof. B. Cohen 
(Royal Coll, of Surgeons of England). His 
work has been reported by this writer, and 
much has appeared In the literature. How¬ 
ever, since Cohen's work Is of such impor¬ 
tance, a brief summary of his paper follows: 
Cohen mentioned the changes taking place in 
modern research and the impact of techno¬ 
logical developments on biological research. 
He felt that there was some risk of research 
workers becoming obsessed with the import¬ 
ance of apparatus and succumbing to the fas¬ 
cination of practicing techniques for their 
own sake. 

One of the most important tools in bio¬ 
logical research Is the experimental animal. 
For dental investigations the small macaque 
monkey offers excellent possibilities. The 
dentition Is similar to human, all parts of 
the mouth are accessible, they thrive and 
breed on diets identical with human diets, 
and they develop dental carles, as humana do, 
when maintained on a highly-refined carbo¬ 
hydrate diet. 

The carious lesion in the monkey Is 
similar to those of humans at the morpho¬ 
logical, radiological, microscopic, and 
bacteriological levels. Cohen uses this 
an. mal in his research in periodontal dis- 
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ease. He outlined his published theories on 
the vulnerability of the Interdental area in 
adolescence. Cohen feels that the initial 
lesion in periodontal disease often can be 
traced to events at the time of tooth erup¬ 
tion. lie demonstrated a series of experi¬ 
ments on monkeys which were designed to test 
the hypothesis which arose from his earlier 
studies. 

Cohen described briefly the new dental 
research unit established at Down, Kent, by 
the Royal College of Surgeons. Facilities 
are available for 200-300 monkeys. The re¬ 
search program is planned to encompass carles 
and periodontal disease as well as other 
fields — cleft palate, salivary functions, 
tumors of the joints, and the testing of fill¬ 
ing materials and other therapeutic sub¬ 
stances. (C.E. Meyers) 

The 7th International Congress of GorontolpKy 
The 7th International Congress of 

Gerontology was held 2? June - 2 July at 
the Hofbung-Konnresszentrum in Vienna, 
Austria. As did the other six Congresses, 
it applied a wide variety of viewpoints to 
the problems associated with physiological 
aging. 

There were 101 sessions in all, cover¬ 
ing the areas of Biology (including bio¬ 
chemistry and biophysics). Clinical Medicine, 
Economics, Education, Psychology, and Socio¬ 
logy. Clinical Medicine received the great¬ 
est emphasis with 51 sessions devoted to such 
topics as senile dementia, cardiovascular 
disease, surgery, and diseases of bones and 
joints. The general opinion among attendees 
was that noticeable advances had been made in 
almost every area since the last Congress 
(Copenhagen, Denmark; 1963). 

The attendees numbered over 3,000 pro¬ 
fessional oeople represent*ng forty-four 
countries. Such leading scientists as F. 
Verzar (Switzerland) and N.W. Shock (USA) 
were among those present. The country most 
heavily represented »as the US, accounting 
for about 10í¿ of the total participants. Ger¬ 
many, Austria, and Great Britain were also 
well represented. This was a large Increase 
_n attendance over that of the preceding Con¬ 
fess. The large increase is of some inter¬ 

est because it roughly indicates the growing 
world concern with gerontological problems. 
The Austrian Government is very much aware 
of the world's growing interest, and its 
representatives were quite emphatic (in 
opening session addresses to the entire Con¬ 
gress) in pointing out that Vienna is an 
excellent, "centrally-located" meeting place 
where "diverse cultures"might work in harmony. 
They also commented on the historical fame 
of the Vienna School of Medicine, and on the 
fact that the President of the International 
Gerontological Society is an Austrian, Prim. 
Doz. Dr. W. Doberauer. They invited per¬ 
manent use of Vienna as a scientific head¬ 
quarters and meeting place. 

Scientifically, there is a growing 
interest in J. BJorksten's theory that aging 
is basically due to the cross-linkage of pro¬ 
tein molecules. In investigation along these 
lines, a large amount of research has gone 
into the Mochemlstry of aged tissue, with 
special . iiphasls on cross-linkage processes 
in collagen. The evidence accumulated so far 
suggests that J. Bjorksten could well be 
correct. 

A disappointing feature of the Congress 
was that only three papers were presented on 
gerontological biophysics, and two of these 
were essentially strength of materials studies. 

Overall, the major effort in gerontoîr y 
is presently directed toward treatment of the 
symptoms of physiological aging, »Hh * sm“;1 
but growing effort aimed at understanding the 
biochemistry of aging, and an almost non¬ 
existent effort directed at the biophysics 
of aging. However, despite the small numer¬ 
ical size of the effort, the rate of progress 
of research into the basic cause (or causes) 
of aging indicates that a major increase in 
"useful** lifespan could well result within 
the next ten years. (D.G. Carpenter, Major, 
UoAF, Physics Department, USAF Academy, 
Colorado 80840) 

MATERIALS SClhNCES 

Materials Science Club 
About 200 scientists and engineers 

Interested in all aspects of materials have 
formed a club in the UK. They meet about 
three times a year to present papers, and 
more Important, for discussions. (This fall, 
for example, there will be a meeting on com¬ 
patibility of composites involving metals, 
ceramics, plastics, cements, etc.) Some of 
the activities of the members will Illustrate 
the scope of this Informal group. 

Prof. n.W. Cahn (Sussex Unlv.), club 
chairman, has started an interesting new 
periodical, Journal of Materials Science. 
It brin s together science and technology 
in a very well-done format. For example, 
papers on "The Measurement of Ionic Dif¬ 
fusion in LiF by N'MR Techniques" and "A 
Review of the Use of Electron Beam Machines 
for Thermal Milling" appear in the first 
two Issues. , „ 

Mr. L. Holiday (The Shell Chemical Co., 
Ltd., Manchester) edited the book. Composite 
Materials. recently published by Elsevier. 
Prof. W.A. llolmes-Valker, secretary, has 
initiated a program on materials at Brunei 
College, Acton, London. 

While the olans for this College are 
not immediately connected to the activities 
of the club, an explanatory bit may not be 
out of order here. The College has received 
its charter as a University, and will move 
to its new campus in Uxbridge next year. A 
school of materials science is planned. 
After the first common year, students will 
be able to specialize in polymer science, 
metallurgy or ceramics. (Their entire pro¬ 
gram covers four years, involving periods 
In industry from April to October of each 
„«.O.- l (.1 -R . Cohen) 

The Crvatallo-raphlc Group at Battersea 
The Crystallographic Group at Battersea 

College of Technology, a part of the Chemical 
Physics Department, is housed in the old 
St. John’s School. This is one of many small, 
si altered buildings in Battersea serving as 
temporary sites for this i ollege as It awaits 
ite new campus In 1968, when it will become 
the new University of Surrey. A detailed 
report on the organization of science In the 
school and its educational program appeared 
in ONHL Tech. Report 21-66. Suffice It to 
say that this school has already embarked on 
a program which gives raw students consider¬ 
able exposure to all of the various fields 
of engineering and science and time to 
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"chooM" »«ont: the»« »t the beelnnln;: of 
their etudlea. 

The Cry»t»Uot;r»phic Group le well 
equipped. There »re »bout 14 unite« Includ¬ 
ing five dlffractoeetera. About 50 under- 
cr»du»te end 40 MSc atudente »re tralrsd 
annually tn fornai couree work lu thle lab¬ 
oratory. (Thu MSc conelata «»inly of courae 
work with a aaall project; in a break fro« 
tradition which aeeaa to be a trend In the 
UK. the PhD candidate» are urged to take 
courae work for thla dogrwe.) 

Dr. D. Lewie, a Reader In the Depart¬ 
ment , leada the group. Having been trained 
Uy Prof. Dernal, hia reaearch intereate are 
far-ranging and Intereating. The laboratory 
alao eervea informally aa a aervlce facility 
for other departnenta at the achool, and I 
frit that I waa back at «y own lab when Dr. A. 
Crocker arrived with aome of hia atudenta to 
dtacuaa aome unuaual effect» they had obaer- 
yod in Laue pattern« fro« Kg. 

.>aearch ia in three main areaa: 
(1) By uae of Jeg-Barrett photography, 

a atudy la being made of the primary and 
secondary deformation banda in single cry- 
atala of A1. üurpriaingly, they form quite 
early in the deformation, in f,tage I of the 
atrcaa-atraln curve. They atart aa »hört 
acirnenta fro« the edge of the cryatal and 
then spread across the width of the spec 1- 
men. (Thia work la a continuation of Lewis• 
Ph.) research.) 

(2) lite habit of calcium carbonate 
scale is being examined. It haa been found 
that thia scale starts on the rough iron 
oxide inside a boiler or in water désalin¬ 
isation equipment, but doea not grow epit¬ 
axially. îlnther, it la «echanically occluded 
at ledges and holes. The group hopes to titer 
the subsequent build-up of the scale by alter- 
Ing the morphology in order to produce a fine 
powder that will flake and fall off. Attempts 
at causing these chan ea are being made with 
electrical fields. 

(3) A very large effort is being put 
into the atudy of grinding halides, oxides 
and carbides (auch as KC). Line broadening 
is the tool employed; in particular, inte¬ 
gral line breadths of many peaks are examined 
to obtain particle size and microstraln. 
Measurements of the particle size in fine 
commercla powders with this method were 
found to be in excellant agreeaent with those 
obtained using electron microacopy and gas 
absorption. They discovered that with some 
of these powders, there was considerable 
broadening due to strain. On pulverizing 
bulk specimens of these materials, they 
found that for the first few minutes of 
rinding, the particle size was reduced to 

about 1000 A. This was the true fragmenta¬ 
tion size, as the same sizes were found on 
examining the powder in the electron micro¬ 
scope. Additional grinding caused no fur¬ 
ther reduction of the particle size, but 
quite surprisingly the sean mlcro-atraln 
increased, reaching levels ten times those 
found in metals. These strains tend to vary 
as do the elastic constants, so that the 
materials appear to be under a residual stress 
independent of crystallographic direction. 
(This is similar to the micro-atrain distri¬ 
bution in bcc metals, but in fee metals, the 
microstrains do not vary as much with direc¬ 
tion as do the elastic constants. Many of 
the oxides and halides examined by Lewis had 
fee lattices.) As a result of this finding. 

the measurements can be used to obtain infor¬ 
mation on the ratios of elastic constants in 
different crystaliograp! ic directions. Lore 
Important, the stored entrgy in theee mater¬ 
ials la quite large, well in excess of the 
surface energy »«sedated with each particle. 
The sintering kinetics of milled substances 
should then be atrongly affected by stress- 
induced dlffuaion; indeed, they find that 
sintering of AI2O3 will occur in a well- 
allled powder some 200° C lower than with 
the sane powder in the annealed form. 

With calcita, they hope to measure the 
energy of tranafonaatlon to aragonite; the 
strain broadening of calclte levels-off 
with increasing grinding, and then aragonite 
lines appear in the pattern and grow in in¬ 
tensity, while those from the remaining cal¬ 
clte stay broad and decrease in intensity. 
Thus, the stored strain energy should be a 
measure of the transformation enthalpy. 

This work clearly shows the ductility 
of many of the so-called brittle materials 
when the particle size is small. It is,in 
fact, well-known that many brittle compounds 
will deform considerably when their particle 
size la small and the particles are surrounded 
by a ductile matrix. Line broadening could 
prove to be a valuable method for studying 
the deformation of such materials. 
(J.B. Cohen) 

Chemical Kducatlon in Scotland 
One Is constantly exposed to the comment 

in the British Isles that Scottish univer¬ 
sities are much more like American univer¬ 
sities than are their English counterparts. 
In naive acceptance of this point of view, 
I had presumed that this meant that a stu¬ 
dent, during the course of his university 
education In Scotlend, would Indeed be 
exposed to a fair variety of disciplines. 
Such is not at all the case, and, should 
there be others who may be under the same 
illusion that I was, I would like to set the 
matter straight by giving a reasonable 
description of what education in chemistry 
is really like In Scottish universities. 

The principal difference between the 
Scottish university educational system and 
the English is in the number of years each 
t«quires. To obtain an honors degree in 
chemistry at a Scottish university, the 
normal curriculum requires four years. Some 
very few students are admitted to "advanced 
standing," whereby they start in the second 
year and complete the honors degree in three 
years' time, exactly the equivalent of the 
English honors degree. The difference then 
is that students from the secondary school 
systems in Scotland ccme to university far 
less well-prepared in chemistry, mathematics 
and physics, than do their English counter¬ 
part«. This is due to the fact that quite 
distinct sets of university-qualifying 
examinations are administered in the two 
geographical areas. The student in England, 
preparln, for the university, is expected 
to specialize during his last two years, 
reading intensively in thoae subjects in 
which he expects to major at the college 
level. On the contrary, in Scotland the 
emphasis, in the secondary systea, is on 
breadth of education. Thus, the first year 
a student matriculates in a Scottish univer¬ 
sity la devoted to what we would call gen¬ 
eral chealstry, general physics, and intro¬ 
ductory mathenatics. It is noteworttyto 
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stipulate that these are the only subjects 
studied by a chemistry major. The second 
through the fourth years of study In a Scot¬ 
tish university Is very similar to the three 
years required for an honors degree In chem¬ 
istry In an English university. Just for the 
record, let It be stated explicitly that a 
chemistry major will take ¡¡¡¿ courses In 
English, history, art, political science, 
etc. He will study chemistry each of his 
four years with a bit of physics and math 
sprinkled In fairly liberally during the 
first year. In very small doses during the 
second and none at all In the last two. 

In substance I would like to reiterate 
that the Scottish universities and American 
universities are alike In one, and only one, 
respect as I see It; to wit, the number of 
years required for the D3 degree In chemistry, 
or whatever subject-matter discipline the 
student wishes to major In. In all other 
respects, it is my opinion that the Scottish 
universities are much more nearly akin to 
the English universities. (S.Y. Tyree) 

Inorganic Chemistry at Aberdeen 
lI.F.Vi. Taylor was appointed Professor 

of Inorganic Chemistry at the University of 
Aberdeen one and a half years ago. His staff 
Is composed of W. Moser, Reader; and the 
following Inorganic lecturers: F.P. and 
L.S.D. Classer (husband and wife), J.A. Card, 
J.A. Duffy, G.P. McQuillan, J.H. Blnks, and 
J.H. Holloway. 

Taylor and the Glassers are crystallo- 
graphers applying their methodology to the 
study of reactions among solid silicate 
phases. W. Moser Is an expert In Sn(II) 
chemistry. Card's specialty Is electron 
microscopy. Blnks Is Interested In theoret¬ 
ical inorfanlc chemistry. Holloway, a 
fluorine-chemist. Is on leave at the Argonne 
National Laboratory for six months. McQuillan 
Is a coordination compound chemist studying 
the new ligands (CgHjj^PS, (CgHslaPSe, 
(CgHslaAsS, (CgH5)3SbS, (H2N)2CSe as donors 
toward PdCl2, HgCl2, AuClo, T1C1. Duffy does 
visible and Infrared spectroscopy of transi¬ 
tion metal solute species In aqueous media 
and ln H2SO4. 

Approximately 20 graduate students are 
working towards advanced degrees In Inorganic 
chemistry. This represents about one-third 
of the total Interest In chemistry at Aber¬ 
deen (the other two groups are physical and 
organic chemistry). An addition to the chem¬ 
istry building, now under construction, will 
approximately double the present, modern 
facility. (S.Y. Tyree) 

IflorgÜIllc Cheplstry at Edinburgh 
The comparison between inorganic chem¬ 

istry at Edinburgh with that at Aberdeen is 
like unto the same comparison between Strath¬ 
clyde and the University of Glasgow, both in 
Glasgow. In both Strathclyde and Aberdeen 
very strong, large groups, each headed by a 
Professor, Maintain extensive recearch pro¬ 
grams In Inorganic chemistry. At the Univer¬ 
sities of Glasgow and Edinburgh the situation 
is strikingly different, for In each of the 
schools of chemistry, the inorganic staff 
numbers three. In Glasgow the senior man, 
D.S. Payne, Is a reader. In Edinburgh the 
senior man Is only a lecturer. As might be 
expected, only a handful of graduate students 
major In Inorganic cnemlstry. 

The three senior staff In Inorganic 
chemistry at the University of Edinburgh are: 
W.P. Doyle, R.O. Gould, and M.M. Harding 
(Mrs.). The letter Is a crystallographer 
with Interests In metal complexes. Gould Is 
a young man who Is a student of complex Ion 
chemistry, but at the moment, learning x-ray 
crystallography by doing a structuie. Doyle, 
the senior man, has developed an excellent 
technique for the measurement of diffuse 
reflectance spectra of Inorganic materials. 
Some Idea of his progress In this field can 
be obtained by reading one of bln recent 
papers (J. Inorg. Nucl. Chen. 22, 1271-80 
(1965)) In which Job's method of continuous 
variations has been applied to reactions 
between solids. The reflectance spectra 
obtained by Doyle and his students are 
better than any other reflectance spectra I 
have seen. (S.Y. Tyree) 

Inorganic Chemistry In Vienna 
There are two universities In Vienna, 

and thus two chemistry departments. At the 
University of Vienna, the chair In Inorganic 
Chemistry Is to be filled shortly. Mean¬ 
while, some Inorganic chemistry Is done In 
the Institute of Physical Chemistry under 
Prof. H Nowotny. Nowotny's own interests 
are in the "refrsctory-hard"metal field; 
synthesis rtnd characterization of metal 
carbides, nitridos, etc., i.e., highly 
refractory materials. However, one of his 
associates, N. Konoplk, is interested In the 
hydrolytic behavior of gerranlc acid. In 
the pH range of 6-# 11 and from 10~'i M to 
0.024 M total Ge, very careful pH titra¬ 
tions were performed. The species postu¬ 
lated In the solution are a function of the 
way she chooses to treat her data. Iso- 
polylons are present, and her most recent 
preference Is for an octamer. It Is ques¬ 
tionai, ~.e whether or not the solutions re¬ 
present the true equilibrium state. 

At the Technical University of Vienna, 
Dr. V. Gutmann is the Profeseot of Inorganic 
Chemistry and Director of the Institute of 
Inorganic Chemistry. Gutaiann has initiated 
a most ambitious and long-range program of 
non-aqueous chemistry. For a given solvent 
and a large number of metal Ions, he Is com¬ 
paring the strength of a series of donor 
ligands b; measuring formation constants. 
For the same metal Ions the same series of 
donor ligands are to be compared in several 
non-aqueous solvents. This la to be a 
serious attempt to get at solvent effects; 
but it is apt to take a long time. Since 
all of the work Is In non-aqueous solvents, 
It Is most time-consuming since anhydrous 
conditions must be maintained. 

The senior dozent under Gutmann Is 
Dr. Meller, a Jovial Viennese Interested In 
B-N compounds. Ke has a small group of 
graduate students developing new methods of 
synthesis of B-N compounds and attempting 
the preparation of new compounds. Also he 
Is completing a review paper on the subject. 

The situation for young scientists In 
Austria Is deplorable. The young PhD has 
three choices: (1) Instructor In an 
Austrian Cheslstry Department ut ca. $125 
a month. (2) Industrial chemistry at ca. 
$250, or (3) emigrate. In questioning 
several young instructors In chemistry de¬ 
partments In Austria about the source of 
their automobile on the $125 a month salary. 

MHi 
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two •n«w«r* only wort* obi*ln«d. They either 
tot the cer while worklnu »» • poet doctorel 
In the USA, or It wee given to the» by a 
relative .... Iven In the setter oí Instru- 
■entetlon It Is apparent that Austrian 
cheslsts do not enjoy the affluence of the 
chealsts In France, Germany, Italy, England 
and Scandinavia, dost certainly all of the 
laborttory buildings ara pra-WW II, if not 
pra-wv l. It ia t bit surprising to the 
«rilar that Austria is abia to hold any o. 
its really able sciantistSe (SeY# Tyree) 

..or,.... 
Cheulatry and Director of tFe Institute of 
Inorganic and Analytical Chialstry at the 
University of Innsbruck. Chealstry la pre- 
aently locatud In a very old building at 
Innebruck, but it will soon be transierred 
to a building which was originally built 
for thorn at ihe University, but was converted. 
for use as a press building during the 1964 winter 
Olympics. As yet, the equipping for use as 
a chemistry building seems to be a matter of 
less urgency than was Its equipping for use 
by the press prior to the Olympics. 

liayek's interests have been for many 
years centered around basic salts, hydroxides, 
and their preparation from and relation to 
dlssolvoo metal salts. Ills well-known older 
work on the solubilities of certain metal 
oxides and hydroxides in aqueous solutions 
of salts of the same metals anticipated the 
identification of many of the laopoly- 
calions "identified" recently by more mooern 
techniques. His interests continue In the 
same area. 

Dr. A. Engelbrecht has been made a 
professor In Inorganic chemistry (without 
chair). He Is a fluorine chemist, well 
known some 10 years ago for his preparation 
of psrchloryl fluoride. Continuing his 
Interests In fluorine chemistry, Engelbrecht 
and his students have most recently prepared 
a variety of derivatives of the -TeFs group. 
(S.Y. Tyree) 

^n^r. anlc Chemistry at the TechnUCM 

HgÇhffthlli» Pt MVPlgil . rh—latry 
There are three Institutes of chemistry 

ln tne Technische Hochschule of Munich (THM), 
one for Physical Chemistry, another for 
Or anlc Chemistry, and the other for In¬ 
organic Chemistry. The Professor of In¬ 
organic Chemistry and Director of the Insti¬ 
tute of Inorganic Chemistry Is Dr. E.O. 
Fischer. This chair is the same one occupied 
for many years by llleber. The latter Is 
retired, but comes Into the laboratory nearly 
every day. H. Lux and J. Jander are also 
professors without chair In the Institute, 
and there are three dozents. 

At the moment Fischer's Institute Is 
suffering from a problem which appears to 
be general over all of Germany. While the 
birthrate In the USA was climbing during 
the last years of and immediately after 
kW II, the oirthrate In Germany declined 
shat ply during the same period. Now, all 
students matriculating in chemistry at tom 
begin their studies in Fischer's institute. 
Ills teaching laboratories, designed fur an 
entering class of 80. are now used for a 
class of 42 students, with some of those 
being recruited abroad. On the other hand, 
based on previous experience, Fischer antici¬ 
pates that somewhat better than one-half of 

a class of first-year students will usually 
continue all the way through to the doctor s 
de ? roe . Thus the drop-off has yet to be 
felt at the graduate level, but Is about at 
the bottom of the curve for the first-year 

cl,*"pischer himself continues to be what he 
describes as a "preparative" inorganic chem¬ 
ist. At the moment he Is still very excited 
about "cArbene compound*." On« of hi* 
doxents. Dr. Frits, 1m In charge of spectro¬ 
scopy In the Institute. Fritas equipment 
is extensive and excellent since Fischer Is 
convinced of the efficacy of all kinds of 
spectroscopic tools as aids to chemical 
synthesis and characterisation. Varían 
MAChlneo at® U9®d for mar• G®rmAn »Achines 
are used for esr and mass spectroscopy. A 
variety of Infrared machines fiom several 
sources are available. (S.Y. Tyree) 

MISCELLANEOUS 

Pklwntf Pro,,rag 
The Navy European Patents Program was 

established In the Spring of 1960. Prie- 
to the establishment of the Program, certain 
International patent problems affecting the 
Navy were from time to time brought to the 
attention of the Navy Patent Counsel. In 
recognition that such foreign problems are 
not readily revealed or primarily solved 
without on-site Navy Patent representation, 
NEPP was set up in London. The primary 
mission of the 0 flee of Patent Counsel, ONR 
London, Is to support the Chief of Naval 
Research by providing services relating to 
patents. Inventions, trademarks, copyrights, 
royalty payments, and matters connected 
therewith. A unique function of this office 
is to provide Information reyardln,. the 
patent policies of governments whose dealings 
with the US Government, within the frame¬ 
work of NATO and under certain bilateral 
agreements, generate International patent 
problems for the Navy. The Patent Counsel 
Is responsible to the Commanding Officer of 
ONR London for the organization, the admin¬ 
istration and the supervision of the Program 
and for providing services in accordance 
with the law and such other directives, 
orders or Instructions as may be issued by 
proper authority. The Office Is under the 
technical and management direction of the 
Assistant Chief of Naval Research for Patents. 

The purpose of this article is to give 
a clear understanding of the Navy's Interests 
In Inventive Ideas, to outline some of the 
problems encountered in connection with 
patents, and to clarify the routines to be 
followed in submitting matters to the Navy 
Patent Organization's representative for 
patent matters. It is written not only to 
describe the functions of NEPP and the ser¬ 
vices which it performs, but also to draw 
attention to the responsibility of Govern¬ 
ment employees and Government contractors 
in connection with patent matters, and to 
provide Information about the services, 
advice and assistance which the local Patent 
Counsel can render in his work. 

The most reliable indication of the 
nature of the position as Director, US Navy 
European Patents Program, Is the manner In 
which the time of the Director is occupied. 
Because the position is different from the 
usual Patent Counsel's billet, a large por¬ 
tion of his time Is spent initially In 
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eatabilahlni! and malntalnln« contacta «Ith 
hla European counterpart« and acquiring at 
least the baalc knowledge of patent laws of 
European countries. A substantial part of 
his time is devoted to merely keeping abreast 
of patent developments in Europe as »ell as 
reviewing the International Industrial Pro¬ 
perty Laws and Regulations of tho European 
countries and International Agreements affec¬ 
ting the US Government's operations in Europe. 
In addition, the Director is expected by his 
foreign associates to be well Informed on 
American patent law and practice and US Gov¬ 
ernment patent policy. Accordingly, he 
relies on a steady communication from the 
Washington Office and reviews various patent 
publications. 

In addition to the Informatlon-iatherlng 
function of this office, a pro ram of patent 
contract follow-up has been instituted in con¬ 
junction with the contracts let by the Navy 
European Research Contracts Program. This 
involves eliciting patent disclosures from 
those contractors who have made inventions 
during the course of their contract work as 
required by the usual patent clauses of the 
contracts and liaison with the officials of 
the foreign government regarding the security 
classification of patent applications filed 
by contractors in the foreign countries. 
Results to date have proven that a vigorous 
program of patent follow-up has uncovered 
inventions which would otherwise remain 
unreported and unpstented. In many cases 
the Inventor is a university professor who 
does not have the funds to file a patent 
application in the United States. In such 
cases this office may file a US patent appli¬ 
cation if the Navy has a sufficient Interest 
to Justify filing. 

In addition to contract follow-up, some 
time is devoted to what may be called con¬ 
tract patent policy work. This involves 
drafting, in conjunction with European Coun¬ 
sel for the Army and Air Force, patent pro¬ 
visions for use In European research con¬ 
tracts, coordination with the European gov¬ 
ernmental organizations concerned with the 
patent provisions of research contracts in 
Europe, and the explanation of the clauses 
and the reason for their use In Europe 
through the ONR member of ASPR Patent Sub¬ 
committee . 

The Director attends meetings of the 
NATO Working Group on Industrial Property 
at NATO Headquarters, where he assists the 
US Legal Advisor. 

In addition, this office has the respon¬ 
sibility for the transmission of classified 
patent application* and correspondence re¬ 
lating thereto In those cases in which US 
private citizens file a patent application 
in Britain covering classified inventions. 
By centralizing this function In this office, 
it has been possible to expedite processing 
where necessary to preserve the foreign 
rights of these American applicants, and at 
the same time to provide assistance to any 
UK patent agent puzzled by the required 
methods of handling with regard to these 
classified applications. 

The greatest proportion of the Director'* 
time Is spent on what might be called mis¬ 
cellaneous patent, trademark, and copyright 
matters. Such miscellany covers a broad 
spectrum, and a selection of representative 
examples are included to Indicate the di¬ 
versity of the subject matter which may be 

encountered. For example, he participates 
in negotiations of bilateral and multilateral 
agreements involving patent matters, provides 
on-the-spot assistance and guidance to patent 
personnel of foreign governments, explains. 
Interprets and aids in carrying out arrange¬ 
ments concerning the international inter¬ 
change of patent rights and technical infor¬ 
mation, et al. 

Elut P9»i ftmina«nO.«d Paísiii 
PrgWUn? ~ ^ ’Ovr'« »»tensive research 
and development program reaches into virtually 
every flel4 of science and branch of engineer¬ 
ing. Nary laboratories and private industrial 
plants performing research and development 
work under Navy contracts are constantly 
developing new and useful machines, composi¬ 
tions, processes, and items of manufacture. 
Since these Inventions are property of an 
Intangible nature, they must be protected by 
patents if the Government la to avoid payment 
of unnecessary royalties. One of the best 
means of protecting the Government against 
unnecessary liabilities and ixpense for pat¬ 
ent infringement la a systematic proi ram for 
the acquisition of patent rights. The Navy 
Patent Organization, established by ONR, pro¬ 
vides the Navy with protection 1c these and 
other respects. Specifically, this Organisa¬ 
tion considers claims of patent infringement; 
files patent applications on inventions 
selected after Navy-wide evaluation; deter¬ 
mines rights of the Government and the inven¬ 
tors, and secures licenses or assignments on 
appropriate inventions; and evaluates inven¬ 
tions and suggestions about them submitted by 
persons outside of the r*avy to determine the 
extent of Navy interest. Each y' * *' •>» Patent 
Organization processes more the : 2,000 Inven¬ 
tion disclosures, prepares an average of 700 
patent applications, secures the grant of moro 
than 600 patents, investigates approximately 
35 patent infringement claims, and assists in 
defending tho Government in about 40 suits 
in the Court of Claims. 

There has been found to be considerable 
misapprehension as to the nature of a patent 
and the rights granted by the patent. Many 
people who are benefited moat by the patent 
system are unaware of Its real meaning and 
its immense value. It Is therefore con¬ 
sidered helpful at the outset to sake clear 
what a patent Is and to outline steps that 
must be taken to obtain a patent. Cy docu¬ 
menting his invention by means of a paten., 
an Inventor may feel certain that his research 
efforts will not be lost, that other indivi¬ 
duals or groups can profit from his exper¬ 
ience, and that, perhaps most gratifying of 
all, hla contribution may represent an ad¬ 
vance In the defenne pursuit of the United 
States and the free world. The Issuance of 
a patent increases the stature of the inven¬ 
tor, both as an individual and as a Navy 
employee, because It gives tangible evidence 
of his professional ability. Moreover, 
patents are given wide publicity in patent 
Journals and technical literature, and those 
concepts which are of particular public 
Interest are often noted in trade Journals 
and In the local national press. Other 
benefits also accrue to Navy Inventors. 
When an invention disclosure has been author¬ 
ized for preparation irto a patent application, 
the Navy employee Inventor is considered for 
a monetary award. Under the Navy incentive 
awards program, he is granted a minimum of 
$50 when his patent application is filed, and 
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b* uy b« gt*«a addltlOBal aonatarr awarda, 
4ap#Bdla( oa Um aarlts of tho imrantloo and 
tta UM.

Lfcj t eaa ha Mtaatod? - Hoot patantablo 
■atori^ faUo la^ felloolai; catagorioa:

1. * procosa, art, or aotkod of achlor-
la« a plijralcal or cbaalcal cbaaga In charac- 
tor or coadltton of an objoct or a aatarlal.

3. An a^ratua or aocbantcal darico, 
tba iatarralatad parta of nblch fuactloa la 
eoaiaactloa oltfe oaa aaotbor.

3. Aa artiela which la aaaufacturod
^ **4. A coipoaitlon of aattar, Bttch aa a 
choalcal coapoaad or alataro of aubataacoa.
Boat laportaaca to an lawoator to ba abla 
to prerlda tba awldaaco aaadad to abow tba 
hiatory of bla lavaatlon. A chronological 
racord of oach atop abould ba aada la a 
bound notabook that la algnad, datad, and 
wltoaaaad. Tha Invoator abould than ^tala 
a wltnaaa' dated ali natura and atataaant that 
tha Inrantlon naa dlacloood to and undoratood 
by bin. Whan poaalbla, a drawing - algaad, 
dated, and wltoaaaad - ohould bo aada part 
of tba racord.

Stan by Stan to a ^tant - Nhan an In- 
raatlM la ute, tha Patant Couaael uaually 
doaan't know about It until ha la told.
Tbara are probably aany waya that one can 
brl^ bla Inrantlon to tba attention of tba 
Pataat Counaal; and If one baa any quaatlona 
ha ^wuld either call or drop Into tha Coua- 
aal'a office for a dlacuaaloo of the problaa. 
Lika Boat thlnga, tbara la a preferred way 
to aubalt an invention. Tbla la dona by 
cooplatlng aa original and two coplaa of 
Standard Vera, NAVEXOS 3374, entitled "Record 
and Oiacloaura of Invention." Ibia fora baa 
bean daaignad to provide a convaniont aatbod 
for Bubaitting tha nacaaaary inforaation 
which will enable tha Patant Counaal to be­

gin to protect tha idea. Copiaa of thia 
fora aay be aacurad from a Navy aupply office, 
or froa the Patant Counaal‘a Office.

Evolution fro.I Idea to Patant -

[VOUniON FROM IDEA TO PATENT

roitMtiaion - SuMarlzing, acaM of tba 
Boat iaportant tboughta aentioned previoualy 
will ba repeated.

1. Reap a racord of what you invent 
and have auch racorda witneaBed and under- 
Btood by fallow eaployeaa capable of under- 
atandlng tba racorda.

3. Refer new davelopaenta to tha Patent 
Counaal aa aoon aa poaalbla after the devalop- 
aenta atari.

3. Subait all apparently nowal Idaaa 
and davelopaenta to tba Patent Counaal ra- 
gardlaaa of whether or not it la thought 
they will be uaaful to tho Navy.

4. Supply tba Patant Counaal with aa 
coapleto Inforaation aa poaaible about each 
devalopaant aubaittad.

5. It abould be aada clear that the 
Patent Counaal ia available to give aervice. 
You abould feel free to diacuaa any patant 
quaatlona with bin, no natter how trivial 
they aay aaea.

Typical liaiaon aervicaa provided to 
data have included a aurvay of the patant 
practicaa of tha Brltlah Governaant, and 
aaaiatlng NASA with their foreign patant 
aattara. (F.\. Lukaalk)
Tba Boort of Kina a pH

Tba National Aaaoclatlon of Bookaakara 
la Bngland are planning to utlllae a coaputer 
to calculate true place odda to ba paid by 
bookaakara. Tbaaa odda are now detarainad by 
tha aaount of aoney invaatad on horaea to win, 
with the bookaakar generally paying one-
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quarter th* «in odds for • horse backed to 
finish the first three. The nee odds will 

book“k#r' * ■»"»«* «»l 
It appears that they will benefit 

««t#rIín4r*C*!/lth * Ur*# D'mb9r of run- 
•o»1“!*'1 that In the Grand 

National this year, the computed odds would 

5?V*/!iUC#d •ll*htlf th* place odds on the 
h*111"« ■»«•het, but would 

hare extended then for practically every 

rr «f UP to 6¾. 
(R.L. McCracken) 

agamí, «ibices 

.lí;;:: Ma;»;."; a:;^';rart 
the Royal Navy are Banning Britain's first 
unitary coBnunlcatlons satellite i round tor¬ 
minal, located on grounds of the Signals Re¬ 
search and Development Establishment over¬ 
looking the glorious bathlm; beach near 
Christchurch (Hampshire). This Is the first 
of three Installations to be followed by 

■lllt,ry tarminals, one In the Mld- 
be ■*nn«d hy the RAF, and one In 

the Far East to be manned by the Army. 
The Christchurch terminal has been 

«Pf«!!"* daily in actual comunications with 
a US Army terminal at Fort Dix, New Jersey, 

?!í<5¿n^V*fí?,Tiíl!;-d*velo,"ent vl» th« IDCSP (Initial Defense Comunlcatlons Satel¬ 
lite Project) satellites. The first set of 
seven of these satellites was launched on 
16 June 1966 by the US Air Force, all In one 
launch, using the TITAN III-C launch vehicle. 

The three terminals, which were developed 
and manufactured for the Ministry of Aviation 
by Marconi Ltd., of Chelmsftrd (Essex), employ 

ín¡fd.C2!*f,;ríínKí?a2,P“r“b"Uc dl*h*» mounted Inside 65-ft-hlgh Inflated radones. The ter¬ 
minals are of a unique British design, but 

th»<,í!Í4OÍ critical components. Including 
h “yolfon and the AIL parametric 

amplifiers were subcontracted to US firms. 
SRDE employed a Philco satellite simu¬ 

lator 'a sort of dummy satellite which per¬ 
forms electronically like a real one) prior 
to the launch, and mounted It on a high cliff 
on the Isle of Vl ht for irew practice and In 
order to align and test 'oeir equipment. 

4K . A4two7e*r P^-iod Is planned for 
their terminals. If by the end of that time 
the results measure up to optimistic forecasts, 
• large number of military terminals will be 
fabricated to support the British defense 
Installations on ship and shore throughout 
the world. The Royal Navy In particular Is 
planning to employ small terminals usin; 
6-8 ft dishes aboard all their combat ships, 
and the Army Is very Interested In develop¬ 
ing terminals to mount on Land-Rovers. 

The British are deadly serious about 
their communications satellite work, and 
accordingly, we note with unintended humor a 

Times (London) of 4 August 1966: 
Indeed, with a central switchboard In White- 

hâll th© first Sea Lord In his London offleo 
could speak to the flag officer. Far East, 
with no more difficulty than an S.T.D. caller 
has In making a call to any part of Britain." 
(Presuming of course that he can find a three¬ 
penny bit!) (B.I. Edelson) 

vened the 16th Annual Meeting of the French 

119 

'’’‘y"1«*- Having chosen 
th! 4t0ffC f?r th#lr ,our"d»F ■••«ng, 
the organisation Committee proceeded to in¬ 
rite a number of lamer luminaries to report 
°",r*c*“t„r*"**rch 1« this flsld. Users 
being in these days, some 250 Individuals 
managed to get their names on ths rostsr of 
f**1****®**; depending on which paper 
tfc! *°"* actually appeared at 
the UNESCO Palace from time to time. Con- 

!Í?!!Í!*KthL1,írl?U- attractions 
î*ri* 1,1 th* ■Prl«*»w are happy 

to note that almost nsver (while we were 

biuTsc! anJr r,t*> dl<1 th* attendance drop 

uwiacSaSÍ?í„rítU“ ln d#uil •bout tha UNESCO Palace In a recent Issue of this 
Journal (ESN-20-5, pp. 73) »• confine our- 
aslves to a single addendum here. Namely, 
simultaneous translation facilities wsre not 

tl,1a occasion; papsrs were given 
In alther French or In English, with occasional 
anguished cries of "Slower, please" when In¬ 
dividual neuron paths became overloaded. 

Activities of the first two days esntered 
around the increasingly popular COa laser, 
with some attention also given to other 
molecular gas lasers and to more general 
'■•••»«‘ch In molecular energy exchange in¬ 
volving CO, N20, Na, 0, Ha0, et al. 

As an Invited paper for the second day 
C. Patel offered a fine review of molecular 
tS!!*’*' 7hlch could produce, initially In 
1964, only a few mR but now yield several 
hundred watts CW and efficiencies over 10* 
In present systems. Patel's well-attended 

•1*ctron impact excitation In 
co» ,®a» CH» CHa» h2° *nd others; 

NÍb!*nl0n*Í ^ H3-CO. and 
N2 N20 systems; aad chemical excitation In 
pulsed HC1 and others. 

,.4g-UnlJll# p5*viou- P*Pors which outlined 
rather minor but recent research results. 
Patel s was a carefully selected broad sum- 
nary, eventually focusing down to a presen- 

!! 2*P*4tto# of the mechanism 
by which foreign gases prove effective In 

“A**“«1' O"» *»«ta to 
know whether the process involves speeding 
up the upper-state excitation reaction or of 
increasing relaxation from the lower lasing 
state to the ground state. At Bell Labora¬ 
tories, Patel’s group has developed a nice 

!!Píü1üntoÍ!?VldÍnf for#1*n to C0--only, 
4 uh S°?:N2 ^«tore at a later stale, 

thus, hopefully, enabling some sorting out 
of these two effects. Very recent results 
Indicate that In adding H« the effective 
action Is with CO3, i.e., a lower-stats de¬ 
population, while for He the effect Is largely 
on the N?, which Implies a contribution to* 
the excitation of the upper state or a more 
general modification of the discharge. For 

»‘••'‘It» »PPMr to show an 
effect similar to that of He. 

th.* 2?4!not?*Lto?lc: po*“*««! o«t that with relatively long lifetime (t - 
1 **ec) repetitive Q*e«ltchlng can eeellv 
be accomplished, and at the moment 10 EM, 
100 nanosec pulses are avallabls, and some 
interesting applications other than burning 
up chunks of wood should be expected. The 
existence of an atmospheric "window" at the 
lasing frequency should provide sons chai- 
lenge, and the possibility of furthsr Inves¬ 
tigation of non-linear effects should also 
be enhanced. 
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, ■»»»lalBf, th« apMiMr llatad tha 
«ollovlmi propartlaa of oolacuUr gai laaora 
aa Indlfanmia to tba apooloo: 
. »• (3 «■/■), hlßh-pooar 
tranalt lona 

b. Hl«h afflclancy (10-20#) 
o. Pavor out on a nuvbar of cloaalr 

apocad llaoa, with ccvpatltlon batwaan rar- 
loua traoaltlona 

d. Ability to ba Q-awltobad aa notad 
abova. 

During bom of tha latar papara. It war 
aaualng to nota a dlacuaalon on h«r» to tar- 
alnata auch hlgh-povar. Infrarad laaar 
ajratoaa. Evldantljr ona cannot knap aattlng 
blocia of wood down at tha and of tha laaar 
ruuMp, with a oontlnuoua flra raoultlng — 
nor can ona alap1y duap tha baaa out tha 
opon window with conaa«|uant Inntara cooking 
of any wandering target. Seva kind of abaorb- 
lag black hola la needed, and one or two 
rather obvloua daalgna were daacrlbovi. 

laaentlally. Fatal aat tha tone of tha 
aacond day'a proceedings by poalng tha 
dueatlona, and tha varloua contrlbutora pro- 
vlded aovo of tha anawera. W.J. wittaaan 
(Eindhoven), for axanple, ahowad that tha 
pr*?î5S* of at praaauraa aa low 
aa 10 8 torr, appreciably affected hla 
reaulta. Specifically, even wall-cooked 
and outgaaaed pyrex nay provide auch a 
degree of lupurlty, ao that fuaed quartz la 
highly rocoanended. Enploylng thin latter 
envelop, and hollow cylindrical alactrodaa 
which wait only fron their Innar aurfacea, 
Wittaaan obtained 100 watta, CW, at 12.5# 
efficiency In a 2-a-long "ataoaphere" laaar, 
aa theaa coablnatlona of 003^2, Ha0 are 
often called. 

During tha latter half of tha aacond day 
and for tha entire third day, chanlcal laaera, 
aa varloualy Interpreted, ware given free 
rain. While little aora could be aald than 
waa already deacribad In the La Jolla Chanlcal 
Laaar aeetlng about two yaara ago. It, naver- 
thalaaa, could ba aald In greater detail — 
and it waaS Starting with a review of acne 
of hla father'a work of 25 yaara ago, J.C. 
Polanyl of Toronto praaentad axparlaantal 
reaulta and a general aurvey of tha entire 
field. Well-preaented, lucid and Inclalve, 
thla talk nerved to delineate tha varloua 
lTP*o of reactlona which nay ba expected to 
producá laaering. While, originally, tha 
tarn cheaical, aa applied to laaara, waa 
Intended to naan that tha original aource 
for tha energy In the bean ahould be found 
in the chaalcal reactanta theaaelvea, aore 
recent relaxation of thla requireaent haa 
allowed proceaaaa In which photo-diaaocla- 
tlon, with reaultant excited apeclee and 
lévala, to ba counted. Polanyl deacrlbed 
hla own reaaarch In which HI la boabarded 
with H atona fron a diacharge aource and 
enlaalon fron atóale Iodine la obeerved. 
Alternatively by enploylng 2537 A° light 
Inatead of a diacharge aource to obtain H 
atoan, ha waa able to observe alallar reaulta. 
Tha reaction la alaply H * 

In general. It would appear that apecu- 
latlon on the future of cheaical laaera, and 
their poeeible laportance aa coapact, effici¬ 
ent aourcea, continuée unabated. Probleaa 
am no nearer aolutlon, and to thla llatener, 
at least, aoet of the papera Bounded very 
auch the aaae aa they did two yeara ago. 

A paper by G. Qatar (Brooklyn Polytech¬ 
nic! proved provocative in that Oater'a data 
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auggeated to hla that a very long-lived (over 
40 aaec) fluomacence in a compound of poly- 
aeriaed fluomaceln In methyl aethacrylate 
night be evidence of atlaulated enlaalon. A 
threahold waa obaerved, but studies were not 
aa complete as he would have liked — partly 
due to the rapid carbonisation of the central 
section after only four above-threahold pump 
flashes. Aa Oster noted, thla aort of device 
could become an Integral part of the American 
econoay -- as the first of the "throw-away" 
lasers: In general. It waa admitted that no 
llne-narrowlng had been obaerved, and no 
study had yet been made of the angular distri¬ 
bution of the radiation — two bita of data 
which are aurely essential before one can 
substantiate the presence of laser action. 
The very large gain reported may still prove 
to be caused by an aa yet unidentified geo¬ 
metrical factor -- but the report waa cer¬ 
tainly an intematlng one — if not yet 
definitive. 

By and large, the third day, in which 
the above paper was presented, waa a day for 
chemists, with europium in chelatea nnd var- 
ioua rare eartha in dye solution serving as 
principal tópica on the agenda, and with 
attendance relatively low. Vtte final day of 
the meeting found nearly all attendees physi¬ 
cally present, a circumstance, due at least 
in part, to the promised paper by B.P. 
Stoicheff of Toronto and to one by G. Mayer 
of CGTSF, Orsay. Naturally these authors 
developed their own work in Stimulated Raman 
Enlaalon (SHE) and absorption -- Stoicheff 
making his offering in English: Mayer in 
French. As Stoicheff noted, the topic of 
SRE haa provoked the Interest of theorists 
from a time even before lasers had come Into 
being. However, "Theorists have been inter¬ 
esting — but not helpful to the experimen- 
taliata," Stoicheff reporta. He also added 
that "... no matter what experiment ia per¬ 
formed to clarify the situation, one simply 
gets deeper into the mud." 

Pointing out that in such compounds as 
CgHg, and CS2 extra components are observed, 
Stoicheff suggests that one la probably see¬ 
ing cooperative effects between different 
aolecules and that one Important application 
of stimulated Raman emission might be to 
reveal the degree of molecular coupling in 
various solutions. In addition, a atudy of 
the apectra of ahort-llved species might 
alao be "in the cards" if pulse times can 
be Improved. 

During the second half of his lecture, 
Stoicheff concentrated on the angular depen¬ 
dence of this atlaulated radiation, once 
aore remarking upon the difficulty of recon¬ 
ciling experiments with any reasonable theory. 
We Join hla In hoping that the advent of a 
new generation of very clean, single-mode, 
lasers will reduce the number of variables 
presently contributing to the general atmos¬ 
phere of confusion. Developed with great 
care, patience and buaor, Stolcheff'a paper 
fully warranted the largo attendance and 
warn applause It reedved.' 

While the schedule throughout the course 
of the aeetlng was the traditional one, allow¬ 
ing for the usual 2J hour lunch break — a 
ainlaua tine. In our opinion, to enjoy a 
truly French lunch, we aunt record here, with 
aoae sadneaa, a new policy which nay even¬ 
tually be found In force for future meetings. 
For while our laser conference carried on. 
President de Gaulle and his Cabinet announced 



folio««: a completo reform of the traditional civil 
service work pattern. Affectluft the 60,000 
or ao civil serva,its who work in Paris, 
their new schedule calls for only a half 
hour lunch break. Henceforth tuey will have 
a five-day week, starting at 084S and endlnr, 
at 6 pm. Previously they ha.; worked a five 
and a half-day week, and until 7 pm. To be 
successful. Prime Minister Pompidou called 
for a "certain discipline" in working habits. 
Specifically, he urged his ministerial col¬ 
leagues not to start handing out new assign¬ 
ments to their employees near 6 pm. What 
effect these new rules will have on the gas¬ 
tronomic arts, as practiced in Paris, re¬ 
mains to be seen. (E. Weinberg) 

Sea Echo Measurements at Shape Technical 
Centre 

SHAPE Technical Centrn (STC) is an 
organization composed of 350 civilian per¬ 
sonnel drawn from the NATO nations and is 
located in The Hague, Netherlands. SHAPE 
Air Defence Technical Centre was established 
in 1955 to provide scientific '¿nd technical 
advice and assistance to SHAPE (Supreme 
Headquarters, Allied Powers, Europe) on air 
defense. The scope was expanded in 1963 to 
embrace technical advice and assistance on 
both air and ground defense and offence; 
its name was changed at that time. 

The scientific program of the Centre 
originates in three ways: proposals for 
specific investigations are submitted by 
individual NATO nations, by SHAPE, or gen¬ 
erated by personnel of the Centre Itself. 
Assistance in establishing the annual STC 
program of work is provided to SACEUR (Sup¬ 
reme Commander Allied Powers Europe) by the 
Scientific Committee of National Represen¬ 
tatives. The memoers of this Committee are 
scientists and engineers familiar with 
defense research and development in their 
respective countries. Each NATO nation has 
appointed a liaison officer, and the US 
position is presently held by Lt. Col. Allan 
F. Erwin, HQUSAF/AFRFD, Room 5D336, The 
Pentagon, Washington, D.C. 

In 1968 STC is expected to move into 
its new building, but for the present the 
Centre is located in two separate places. 
One building houses management, the Opera¬ 
tions Research Division, and the STC general 
purpose digital computer. The other build¬ 
ing, located adjacent to RVO-TNO (a Nether¬ 
lands government research laboratory), con¬ 
tains the Systems Research Division and the 
Communications Division, with their associa¬ 
ted radar, data processing, and telecommunica¬ 
tions laboratories. 

According to Messrs J.P. Chaumont and 
A. Voss, measurements on average radar cross 
section per unit area, <f°, of the sea have 
been under way at STC since the fall of 1965. 
At present only average values of echo are 
being measured, and the primary objective 
of the study is to obtain the percentages 
of time, on a long-term basis, thatfT® 
expected to be between various levels. 
Effects of radar wavelength, pola-lzatlon, 
and sea condition are being examined for 
angles near grazing incidence. 

Six radars, on loan from the Netherlands 
Navy, are being used: two at L-band, three 
at 3-band and one at X-band. The radars are 
all non-coherent pulsed types; some of the 
antennas are horizontally polarized and others 
are vertically polarized. The system para 

ten 

s-PwMt x-Dand 

Azimuthal beamwldth 1.5° 
Pulse length u'«d 2^a 
Other pulse length 

available 5*s 

3.3° 1.5° 
0.54s O.'S^i 

1.5^ O.l^i 

Calibration is obtained with "accurate" noise 
sources which are displayed on indicators 
with which return can be observed as a func¬ 
tion of range. STC personnel estimate that 
er° obtained will be accurate to within 3 db. 

The ifleld-slte geometry is such that 
the radars can look into the prevailing 
wave direction and perpendicular to that 
direction; because of various obstructions, 
the range of grazing angles available is 
limited to angles between 0.1° and 0.2°. 
Wave direction, wind speed and wind direction 
are being recorded. A wave height meter 
from which information is to be telemetered 
ashore is soon to be obtained. 

Few, if any, absolute radar cross-section 
data are published on simultaneous measure¬ 
ments at L, S, and X bands and for 0.1° - 
0.2° . razln; an: les. There are no reports 
available as yet on this program, but Chau¬ 
mont estimates that data will be available 
by Tall of 1966. After this study is com¬ 
pleted, STC personnel plan to make sea 
Measurements with MTI radar. (M.W. Long) 

AçgMllMl ym) An*?rtnft a . , 
Under the able direction of Prof. Irwin 

Meyer, the Third Physical Institute, Univer¬ 
sity of Gttttlngen, Germany, has for 19 years 
been a leading center for experimental re¬ 
search in wave physics, with a strong emphasis 
on acoustics. Believing strongly in the 
unity of wave physics, Meyer has always 
encouraged research on oloctromagnetl; wav««, 
especially on phenomena that have t ielr coun¬ 
terparts in acoustics. 

Dr. R. Pottel heads the electromagnetic 
group which is currently studying absorbers 
(thin layers for broad-band performance) and 
transmission lines for electromagnetic waves 
and determining the electrical properties of 
electrolyte solutions and of solids. The 
electromagnetic group is well equipped for 
measurements from a few megacycles up to snd 
including wave lengths as short as 4 mm. 
About 10 members of the Institute's profes¬ 
sional staff of 40 are within the electro¬ 
magnetic group; and the entire Institute 
staff numbers about 70. E*ch year four or 
five research students of the Institute 
receive the doctorate. 

Dr. E.G. von Neumann has conducted 
extensive theoretical and experimental pro¬ 
grams on the electromagnetic properties of 
dielectric-thread transmission lines, trans¬ 
mission lines of the Tagl type, and Yagl 
antennas. Based on analogies with the elec¬ 
tromagnetic antenna, von Neumann has devsloped 
an acoustic Yagl antenna. Acoustic waves are 
propagated through a tube to air holes which 
are backed up by a reflector; metal discs 
serve as the Yagl elements. The arrangement 
effectively transforms sound waves into 
directional sound radiation and vice versa. 
Directional characteristics and gain have 
been determined (Acústica, 15. Issue 5, 
1965) experimentally; the Yagl type acous¬ 
tical transducer operates for frequencies 
between 8 and 12 kc, and over this band the 
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bMavldth la approxiaatcly ao°. 
Von NouMnn ta currently writing a book 

on acouatica (to ba publlahad by Vlawac ot 
Braunachwatg, Garaany) with Hoyar, and para¬ 
doxically, except lor tbe acouatlcal Vagi 

Pravloua work baa been with 
thaoratical and exparlaantal aapecta of alac- 
trougnatlc wavea. 
,. _ B*««nn'a papara on dialactrlc- 

trba—laaloo linea have been 

Kl» « i^ÂtWatîfîSSèî 
¿¿"polyatyrene^poly-0"* 

ethylene, or quarta, with a fraa-apace 
dlaaatar of approxlaataly a quarter wava- 
length. Such a tranaalaalon line la aald to 
propaijata tbe "dipole aode," becauae It la 
eaay to 1'tunch auch a aurfaca wave with a 
dipole. The wave la looeely bound to the 

dUJ*?îîlc' •,,d th* ,uld dlatrlbutlon la 
auch like that for free apace. Becauae moat 
of the energy la tranaaltted outalde of the 
atrlng, the tranaalaalon loan la very low. 
Von Heuaann has derived alaple and tractable 
equallona which doacrlbe the field in the 

•*»! baa ahown exper- 
laentally that hla alapllfled equatlona are 
valid (Z. anuew. Phya. if, 452, 1M4). 

Tranaalaalon loaa la ao low that It 
auat be aeaaured with a cavity. A Pabry- 
Perot Interferoaeter haa been uaed for loaa 
aeaauraaenta at 5 aa, and the aeaaured loaa 

Tv" ■•t#r <z* kuiraw. Phya. 
ii, 304, 1064). The dipole aode la ao 
lightly coupled to the atrlng that aevere 
loaa exlata at a bend, but a alaple airror 
can be uaad to create a low-loae bend. 
Tighter coupling to the thread can be accoa- 
pllahed by Increaalng thread diaaeter. In 
atlll another paper, von Neuaann (Z. angew. 
Phya. if, 71, 1964) dlacuaaed the practical¬ 
ity of gradually Increaalng the thread dla- 

ord,r to reduce loaa around benda. 
Vhe external field dlatributlona for a 

tranaalaalon line aade of Vagi dipole ele- 
aenta, with apactng not exceeding a half 
wavelem th, are the aaae aa for the thread. 
Reaulta of theory and experiaent on the 

‘ï*™u*ton lino have alao been 
publlahed (Z. angew. Phya. 1£, 121, 1963). 
Propagation along a dielectric thread which 
paaaea through a hole in each of aany aetal 

hÍL5Í"° h**" •to«»!»« (Z. angew. Phya. 
iî2!^87: l?î8>! **•**“•• the principle of 
Bablnet, the aatheaatlcal problea la anal- 
ogoua to that for propagation along a di¬ 
electric thread on which are located eouallv- 

?TTe*h*T*«?i df?cs* Zagi-type tranaalaalon 
line haa alao been conaldered aa a aeana of 
providing a tranaalaalon line aultable for 
HAfclnf reflection coefficient neaeureaents 

According to von Neuaann, the 
aethod la not practical except for relatively 
large valúen of the reflection coefficient 
(Z. angew. Phya. H, 297, 1965). Hoat of von 
Neuaann'a tlae la now being apent on prepar¬ 
ing the acouatica book, but he la alao coa- 
pleting a paper on the loaa which exlata 
between two cloaely-epee«and colllnear di¬ 
electric threada (aaall gap). 

There are two aajor facllltlee which 
help to illuatrate the eaphaale that Neyer 
placea on puraulng the analogy between 
acouatic and electroaagnt-tlc wav?a. Theae 
large rooaa, an anecholc rooa and a reaonant 
chaaber aade for both acouatica and electro- 
nagnetlc wavea, were previoualy deacrlbed by 

hSN-20-8 

Aaent (ONRL Report 40-60). ¡for the reaonant 

o,Tíí&*rV¿í? Q.*t ■lcro»*v«* approxlnately 
2x10°. '-hile touring the building. It waa 
learned that an analogy to a traveling-wave 
amplifier haa been built with the wind tunnel 

turbulence for the alow-wave atructure 
waa made with alita. (H.W. Long) 

gflofmnv? gn tkamm. 
Thla Conference, aponaored by the Inatl- 

*nd Pbykieal Society, took 
place In Bdlnbur¡:h, 6-7 April, about 2* yeara 
after the International Conference on Lattice 
Dynaaica in Copenhagen. To a certain extent 
it could be conaldered a aaaller veralon cf 

îT!t-2P?nhÎL:"n ooa,*r*nc«- Of the 45 epeakers 
4 _ÍT* Í? th* Pronrâ,,4 21 were aaaoclated vith 
Inatltutiona In the UK, 9 iron the US, and 
the real from other countrlea. There were 
aeaaiona devoted to lattice vlbrattona of 
luperfect cryetala; lattice conductivity: 
phonon-photon Interactional lattice vibrations 
In covalent, metallic and dlaordered crystals 
anharmonic effects; and apin wavea. 

Theoretical procreas In the laat few 
ye^ra on lattice vibrations In crystals with 
point imperfections was reviewed by Prof. C.W 
McComble (Unlv. of Reading). It will be 
remembered that point imperfectli r.a Introduce 
local changea In both the atomic lass and 
Interatomic force Constanta and ao modify 
the normal modes of the lattice. Straight¬ 
forward procedures were outlined for obtain- 
in Information about the modifications to 
the modes produced by such local chan es 
when the results of calculations of the nor¬ 
mal modes of the perfect lattice are avail¬ 
able. Such results are of interest in inter¬ 
preting experimental reaults dealing with 
Infrared absorption, vlbronlc transitions in 
electronic spectra, and thermal conductivity 
measured. Depending upon the particular 
situation, an experiaent may reveal infor¬ 
mation about any or all of the following 

Dhonftn°n i1*,,}0«“«“; (2) ordinary 
phonon or band and (3) non-localired or 
resonance. Localized modes are modes at new 
frequencies which appear on Introduction of 
the Imperfection In the perfect lattice. The 
quasi-localised or resonance modes appear in 
the frequency region of the ordinary phonon 
modes. Aa a result the data cannot always 
be analysed In a straightforward manner. 

Investigations of the vibrational 
structure of electronic transitions was dls- 
T^ÎTT8^? •!v*rfcl individuals. M.D. Sturge 
(Bell Telephone Labs.) showed whether the 
spectrum waa characteristic of quasi-localised 
modes or ordinary phonon modes, depending on 
the coupling of the impurity atom to the 

ttlce. A case where ordinary phonon modes 

rT«« T?nS*¿eT ““i4" nlc*1y ehown by W.E. 
Bron (IBH Watson) on the case of Sm2*:KBr. 
Theoretical treatments of the topic were pre- 
aented by R.B. Hübner (Technische Hochschule, 

uíUÍ Rîrî) »nd J '-n- Hatthew and A. 
Hart-Davis (Unlv. of York). The latter 
pointed out that quadratic effects In the 
electron-phonon interaction would lead to a 

4?î'1?nin5^0, th* “bkorption associated 
with localised modes. Localised modes of 
Group III and Group V Impurities ln III-V 
compound semiconductors were reported by 
A ele Goodwin t R.B.V. Chaddock, and S.D. 
Smith (Unlv. of Reading). Thla choice of 
Impurity and host lattice waa advantageous 
In that free-carrier absorption was not as 
troublesome as In previous work by Smith's 
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group. Higher harmonics of the local mode 
frequency «ere observed, and this provides 
Information about the enharmonic potential 
constants. 

Infrared and Raman spectra associated 
with the lattice vibrations of perfect cry¬ 
stals «ore reviewed by F.A. Johnson (Royal 
Radar Establishment, Gt. Malvern, Worcs.). 
It was pointed out that In analysing vibra¬ 
tional r^man spectra of multiphonon Infrared 
spectra. It Is often assumed as a first approx¬ 
imation that the coupling coefficient between 
the radiation and lattice vibrations Is a 
slowly varying function of both the wave vec¬ 
tor and phonon-band Index In the absence of 
any known specific selection. While such a 
procedure Is often useful In deducting the 
frequencies of various phonons. It cannot be 
employed as a useful measure of the Intensity 
In any experimental situation. In particular, 
In recent months polarized laser Raman studies 
In GaP have provided extensive experimental 
data which can be compared with the Infrared 
spectra. From this data It Is Inferred that 
the absorption Intensity depends not only on 
the lattice vibration spectrum, but also on 
the band structure. Theoretical progress Is 
being made on producing better quantitative 
estimates of the coupling coefficient and, 
thus, of the observed Raman or Infrared 
spectrum. A number of other papers dealing 
with Infrared and Raman spectra of pure cry¬ 
stals were presented. 

The relation between the thermal con¬ 
ductivity and lattice vibrations was reviewed 
by R. Berman (Oxford). Unfortunately, several 
types of scattering processes may act simul¬ 
taneously so that the frequency and tempera¬ 
ture dependence of each are not generally 
known with certainty. Nevertheless, a number 
of Important Investigations on various mater¬ 
ials have been carried out. In particular, 
this method has been useful In studying the 
Isotope effect ln L1F using &L1 and 'Ll. It 
was noted that there have been some Russian 
Investigations of the 3He-4He system. Var¬ 
ious other papers on thermal conductivity In 
Insulators and metals were presented. The 
zero-sound excitation In crystals of quartz 
and sapphire wan the subject of a paper by 
J.N. Andrews, Jr., and M.W.P. Strandberg 
(MIO describing an Ingenious experiment. 
Such excitations are analogous to the zero- 
sound oscillation proposed by Landau for 
Fermi liquids. 

Investigations of the lattice dynamics 
of solids as revealed by Inelastic neutron 
scattering was discussed by A.D.B. Woods 
(Chalk River). Recent studies of the Kohn 
anomalies the dispersion curves of metals 
are of current Interest. The lattice dynamics 
of niobium was given by R.I. Sharp (Cavendish 
Lab, Cambridge), and this agreed with the 
Chalk River Investigations. In this case, 
the source of neutrons was a cold moderator 
providing a more Intense beam of low-energy 
neutrons. This source was also used by G. 
Peckman (Unlv. of Reading) along with a 
triple-axis spectrometer to study MgO. Dis¬ 
persion curves for some metals were presented 
by W. Buhrer, T. Schneider, W. Glaser, and 
E. Stoll, in which the data were obtained by 
using a rotating crystal time-of-flight 
spectrometer at the Swiss Federal Institute 
for Reactor Research at Wuerenllngen. 

In the realm of lattice dynamic calcu¬ 
lations of perfect crystals, the latest cal¬ 
culations of J.R. Hardy (AERE, Harwell) and 

A.M. Karo (Livermore, Calif.j were given for 
polarizable Ionic solids. Comparison with 
the Infrared and Raman spectra were carried 
out where possible. The lattice dynamics 
of diatomic crystals with high dielectric 
constants (e.g., T1 halides, PbS, PbTe, SnTe) 
was discussed In a paper by E.R. Cowley, 
M.M. Elcombe and G.S. Pawley (Edinburgh). 
In addition to features which can be ex¬ 
plained qualitatively in terms of conven¬ 
tional theories of Ionic crystals, the dis¬ 
persion curves of the three semiconductors 
show the effects of screening of the macro¬ 
scopic electric field by conduction electrons. 

Two experimental and two theoretical 
papers on spin waves were presented. The 
spin wave dispersion In KMnF-) was determined 
at AERE, Harwell by S.J. Pickart (NOL, Silver 
Spring, Md.>, M.F. Collins (AERE, Harwell) 
and C.G. Windsor (Harwell), and it was pos¬ 
sible to deduce the nearest and next nearest 
neighbor exchange interactions and anisotropy 
field. Investigations of the spin-wave 
scattering of polarized neutrons from cobalt 
and nickel by A. Furrer, T. Schneider, and 
W. Haig (Wuerenllngen) provide Information 
about the Fermi surface In these materials. 
However, there appears to be a discrepancy 
in the [111] direction between these measure¬ 
ments and those by optical, magne¿oacoustic, 
and galvanomagnetlc methods. 

In this report only a few of many Inter¬ 
esting papers have been mentioned. Although 
the subject of lattice vibrations can be con¬ 
sidered a relatively old one In the field 
of solid state physics, there are still many 
Interesting aspects of the subject on which 
active research is being pursued and for 
which there Is evidence that this will con¬ 
tinue in years to come. (M. Hass, NHL) 

PSYCHOLOGICAL SCIENCES 

Norwegian Institute for Applied Social BMfRrch 
The Norwegian Government recently esta¬ 

blished rn Institute for Applied Social Re¬ 
search (Instltutt for Anvendt Sosialvltens- 
kapellg Forsknlng) to fill a void in thin 
applied field. While basic research la 
psychology and the social sciences certainly 
Is as well established In Norway as In most 
European countries, there are a number of 
glaring déficiences In the applied field. 
For example, there are several institutes 
concerned with Industrial psychology at the 
present tine, but there Is not a single 
group conducting large-scale studies either 
In the fields of school or clinical psych¬ 
ology. Moreover, while there is work on 
peace research and international conflict 
resolution, there Is no research organiza¬ 
tion concerned with the done.’tic problems 
of the Norwegian population. The Institute 
for Applied Social Research has been estab¬ 
lished to fill this gap. 

An advisory board has been appointed, 
and funds for the present calendar year have 
been appropriated even though no permanent 
director of the Institute has been appointed 
as yet. The advisory board or board of 
directors Includes a number of eminent and 
professionally powerful Individuals In Nor¬ 
wegian scientific, political, and university 
circles. In fact. If the stature of the 
board of directors Is any Indication of 
success, the Institute should make a major 
impact on the social and behavioral sciences 
within the foreseeable future. The composition 
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of tho board la aa followa: 

ï. FJallblrkoland - Secretary of Nor- 
vOKlan Council on Sclantlflc Policy 
(Chalraan) 

S. Lyagaard - Profaaaor of Sociology, 
Oalo Unlvaralty 

P.J. BJorve - Director of Norvoglan 
Central Statlatlcal Reciater 

R. Gerhardt - Director of Norwegian 
Military Paychology Inatltute (Rep- 
reaentatlve of Norwegian Reaearch 
Council on Science and Huaanltlea) 

Knut Mykland - Profeaaor of Hlatory, 
Unlveralty of Bergen 

I. Rinde - Director of Inatltute for 
Social Reaearch, Oalo 

V. Aubert - Profeaaor of Law and 
Sociology, Unlveralty of Oalo 

The above group haa been quite active to 
date In formulating a baalc atructure for the 
Inatltute aa well aa guldelinea for Ita opera¬ 
tion. (Apparently none were given In the 
Government directive which eatabllahed the 
organisation.) No decision haa been reached 
aa to whether the activity of the organisa¬ 
tion will be fund-;;rantlng or contractual, 
aa oppoaed to ln-houae in nature, or a com¬ 
bination of both. A critical aapect of thla 
problem la the ahortage of fully trained 
paychologlata and aoclologiata In Norway. 

Iven though the baalc atructure of the 
Inatltute haa not yet been decided, als pro- 
Jecta have been accepted for granta in a 
broad category defined ta "problems of the 
physically handicapped." Theee projecta, all 
proposed by established Norwegian Investiga¬ 
tors, are concerned with the sociology, medi¬ 
cal rehabilitation, and social paychology of 
the physically handicapped. 

In the future it la hoped to expand the 
Inatltute program into the area of educational 
paychology. At the present time all Innova¬ 
tions in Norwegian educational paychology 
reportedly must be adapted from programs of 
other enuntrlea. Including the translation of 
psychological testa used in the school ayates. 
Although difficult to believe. It would appear 
that there la no capability at the present 
time In Norway to croas-valldate testa on 
Norwegian populations. This la true, although 
It la clearly believed that there are cultural 
differences between Norway and the other Scan¬ 
dinavian countries for which the teata tend 
to be adapted. 

The reaearch sponsored by the new organ¬ 
isation will be multidisciplinary In nature 
and will range from medicine to sociology. In 
fact, it would appear that the enphasia would 
be rather heavy In the area of medicine and 
social psychology, even though there la no 
physician and only one paychologlat on the 
board of directora. (J.K. Rasmussen) 

NEWS AND NOTES 

Capshell, Royal Dutch Shell's experimen¬ 
tal submersible pressure vessel haa recently 
completed shallow water tríala In the Mediter¬ 
ranean, 100 mllea north of Rome. The next 
stage of this veaael'a trials will be In 
deeper water, up to 600 ft. In the same area 
off the Mente Argentarlo. No official state- 
men ta have yet been made on the resulta of 
the trials, but the London Financial Tinea 
reports that they are understood to have been 
succeaaful. The Capshell operation simulates 

normal conditions for the upkeep of an off¬ 
shore well-head on a Continental Shelf oil 
field, and the present tríala have been to 
aacertaln the behavior of the vessel on the 
sea bed and the reactions of the dosen 
divers who have been taking part. Physio¬ 
logical data obtained la being studied by 
Prof. A.A. Buhlmann of Zurich Unlv., who 
la in charge of thla aapect of the operation. 
Different types of breathing gasea have been 
tested, together with different types of 
tools to aacertaln those moat suitable for 
work on the sea bed. 

lsk? iimar* -inánime or rectinoiogy has 
recently opened a new acoustic laboratory 
valued at 8 million kroner ($1 « 6.9 Dkr). 
The Head of the establishment is Dr. Frits 
Ingerslev. Within the laboratory, noise 
reaearch la being carried out in two dia¬ 
metrically oppoaed areas. One of these 
areas consists of a room with very consider¬ 
able resonance and the other comprisea two 
rooms of "dead silence." The resonant room 
will be used to study and examine the qual¬ 
ity of noise absorbing materials. Walls and 
ceilings are fabricated of reinforced con¬ 
crete and equipped with remarkable convex 
"bubbles" which cause the noise to be thrown 
bac' In all directions. The acoustic qual¬ 
ity is similar to that found In large chur¬ 
ches. The "dead" rooms are ao arranged 
that all possible noise Is abaorbed by the 
valla. One of these two rooma, probably the 
"best" In Europe, Is covered with 10,000 
pieces of 1.5-m-long strips of mineral wool, 
which effectively absorb 99.75$ of the gen- 

LUJejlSlt', June 7, 1966, Denmark, quoted in 
American Embassy, Stockholm, Science News - 
Scandinavia, No. 4, 1966.) 

The Chemical Society and the University 
of Nottingham have eatabllahed a Chemical 
Society Research Unit in Information Dissem¬ 
ination and Retrieval at Nottingham. This 
Unit has been created to undertake reaearch 
in areas complementary to those of the re¬ 
search program of the American Chemical 
Society's Chemical Abstracts Service. 

A Grant of £35,000 from the Wellcome 
Trust to University College Hospital Medical 
School, London, to establish a Chair of Ex¬ 
perimental Pathology, will lead to the 

formerly worked at the SÍh¿¿í.T been 
Director and Prof, of Metabolic Reaearch 
at Chicago Medical School alnce 1963. He 
will work here on the action of drugs In 
the body and the mechanism of cell injury 
in liver damage. 

As a result of the death of Prof. H.G. 
Midta. Eroff Ernest Matthews has agreed to 
become temporary Dean of the Turner Dentul 
School In the Unlveralty of Manchester. 
Matthews is Prof, of Prosthetic Dentistry 
and Director of the Proathetlcs Dept, in 
the School. 

Prof. J. Brqyp. Professor of Electrical 
Engineering at University College, London, 
has been appointed to the Chair of Light 
Electrical Englneerin at the Imperial Col¬ 
lege of Science and Technology, London, as 
from 1 Oct 1967. 

iMMMMMMMMMBawaHMai 
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L. CaBtlllele. Lecturer in Theoroiicel 
Physice end Fellow oí Wadhftm College, bee 
been appointed to the second Chair oí Physics 
at University College, London. 

as Prof, of Advanced Engineering at Chula- 
longkorn Univ., Thailand, has been appointed 
to the recently founded additional Chair of 
Electrical Engineering at Cartridge Univ. 

Dr. R. Nicholson will leave C.mbridge Univ. 
in September for a Chair in Ketallurgy at 
Manchester Univ. 

Dr. P.B. Hirsch and Jr,, l°»ve the 
Cavendish Laboratory, Cas.orldge Univ., in 
September to become Pro essor and .leader, 
respectively, in the Department o Metal¬ 
lurgy at Oxford Univ. 

Mr. N.L. Parr, recently Director, Metallurgy 
Division of the Admiraltv Research Labora¬ 
tory, Holton Heath (near Poole), Dorset, has 
been selected to be the new Director, Mater¬ 
ials Research Dept (Naval), succeeding 
Mr. E.J. Vaughan, who has recently retired. 

H. Charnock. Principal Scientific Officer 
in the National Institute of Oceanography, 
has been sppo'.nted to t ie Chair of Physical 
Oceanography in the Univ. of Southampton. 

Prof. R.S. Silver. Professor of Mechanical 
Engineering in the Heriot-Watt Univ., Glas¬ 
gow, has been appointed to the James Watt 
Chair of Mechanical Engineering, at that 
University. 

Dr. T.D.V■ Lawrle. an authority on heart 
diseases, who is a consultant physician and 
consultant cardiologist at the Royal Infir¬ 
mary, Glasgow, has been appointed to the new 
Walton Chair of Medical Cardiology at the 
Univ. of Glasgow. 

nr. J.B. Adams. Director of the Culham Lab¬ 
oratory, Oxford has been appointed a full¬ 
time member of the UK Atomic Energy Author¬ 
ity for a period of five years from 1 Oct 
this year. He also becomes a member of the 
Advisory Council on Technology in the Min¬ 
istry of Technology. 

The title of Professor Las been conferred 
on the following: Br, F.£..HcyMnn. Raader 
in Physics at University College, London; 
Dr. Satva Prakash PsUa. Professor of Medl- 

y at Un cal Blochsmistry diversity College, 
London ; fitt R.M.H» McMlnn, 

;'s Collage, London; 
Professor of 

Anatomy at King' 
Dippy ■ Professor of Chemistry at the Chelsea 
College of Science and Technology, London; 
Dr. L.S. Bosancuet. Professor of Mathematics 
at University College, London; Dr. B.A. 
Kekwlyk^M. Professor of Biophysics, 
Lister Institute of Preventive Medicine, 
Univ. of London; Dr. 

Pt- ¿.c- stgra. of 
Pathology, Charing Cross Hos- 

of Microbiology, Queen 
London ; and 
Experimental 
pi tal Medlçal School, London. 

The death occurred in June of Prof■ 3.B. 
Watkins, who had been Professor of Chemical 
Engineering at King's College, London, since 
1963. 

Prof. f.A. Venlm. Meine«, the distinguished 
Dutch geophysicist# died on 11 Aug. 

Dr. P.R. Bryant, presently principal scien¬ 
tific officer in the Telecommunications Re¬ 
search Laboratories of the General Electric 
Company, has been appointed to the Chair of 
Electronic Ent lneerin;; in the School of 
Engineering Science, University College of 
North Wales, Bangor. 

Pit AIM Ft »he virologist, was lost 
at sea in a sailing accident earlier this 
month. He was Head of the Dept, of Experi¬ 
mental Cytology at the Wellcome Research 
Laboratories, Beckenham, only completed 
eight months ago for tne research program 
which he had planned. 

Or. A.B. Foster, Reader at the Univ. of 
Birmingham, has been appointed to the Chair 
of Chemistry at the Institute of Cancer Re¬ 
search, from 1 Oct 66. 

Prof. R.W. Tlffen, Prof, of Applied R«the- 
matlcs at Blrbeck College, has been appointed 
to the Chair of Mathematics at Dlrkbeck Col¬ 
lege from 1 Oct 66. 

or. Harris has returned after three- 
ind-a~half years in the US with Pratt and 
Vhltney, and will Join the staff at the 
Jnlv. of Sussex this fall. 

TççftnKw) »ImrfcDf WW- w 
The following reports have recently 

been Issued by ONRL. Copies may be obtained 
gratis by Defense Dept, and other US Govern¬ 
ment personnel, ONR contractors, and other 
American scientists who have a legitimate 
Interest. However, because of the frequent 
content of proprietary and prepublication 
Information, the reports cannot be sent to 
libraries or to cltlsens of foreign coun¬ 
tries. Requests for ONRL reports should be 
addressed to: Commanding Officer, Office 
of Naval Research Branch Office, Box 39, 
Fleet Post Office, New York, fsw York 09510. 

Dr. P. Beardmore. Lecturer in Metallurgy at 
Liverpool Univ., has taken a position on 
the scientific staff of Ford Scientific 
Laboratory, Detroit, Michigan. 

QJUJL Tesart. Read ir in Metallurgy 
Univ., has taken the Chuir in at She 

Metallurgy at the Royal College of Aero¬ 
nautics, Cranfleld, which was vacated 
recently by Prof. A.J. Kennedy, who now 
heads the British Non-Ferrous Metals Re 
search Association. 

Dr. J.K. Lubbeck. a Lecturer in Engineering 
in Cambridge Univ., who is spending a year 

ONRL-32-68 

ONRL-33-66 

ONRL-34-66 

ONRL-33-66 

Applications of Fracture- 
Safe Design Concepts in the 
Development of Weldable Struc¬ 
tural Steels in Europe by 
W.S. Pelllni 
Experimental Physics in 
Israel. Part II. The Wels- 
mann Institute of Science by 
Dr. I. Estermann 
Mathematical Activities in 
Israel by B. Epeteln 
Notes on Psychological Train¬ 
ing and Research in Yugoslavia 
by J.E. Rasmussen 



t N . 

HÉ; 

126 

ONKL-36-46 Som Nucl Mr Centers In france, 
Cerneny, Sei teer lend end Italy 
by J.O. Brennen 

OHU.-37-M Solid Stete physics In Scan¬ 
dinavie by B.O. Séraphin 

ONSl<-3S~46 Inorganic Chealatry In Italy 
by 8.T. Tyree 

The follovlng conference reports are 
releasable to European scientists: 

ONRL-C-13-66 fifth International Symposium 
on Rarefied Gas Dynamics by 
1. Ksteraann 

OKRL-C-14-66 International Union of Pure and 
Applied Chealstry (IUPAC) Inter¬ 
national Syapoalua on Nacro- 
aolecular Chealatry, Prague 
by A.L. Powell 

ESN-20-8 

I. 

I 



UNCLASSIFIED 

Stcurity ClaMiflciHon 

I I OniOINATIMO ACTIVITY rCstpMt* muttnt) 

Office of Naval Research, Branch Office 
London, England 

|> steoer riTtt 

EUROPEAN SCIENTIFIC NOTES 20-8 

t» aaoub 

I * bUTMOSfJJ rt»»l n««#. ftrainaaM. Inlilal) -*——— 

Rasmussen, J.E. and Hewitson, Victoria, ed, 

I • nceo MT DATE 

15 
T*. NO or N*M 

b bNOJKCT NO 

n.a. 
ESN-20-8 

,b SlÍ«M|iS»ÑJPO"T MOfS) fAnr oOfr mambum «»> mar ba 
N.A. 

MO- A V A IL ASILITY/LIMITATION NOTICKS Th 1 S dot 
I controls A each transmittal to fo 
1 may be made only with prior appro 
1 Branch Office, Box 39, FPO. New Y 

ument is subject to special export 
reign governments or foreign nationals 
val of the Office of Naval Research 
ork 09510. 

N.A. 

1 11 «BSTNACT 

u seoMtoniNo militasy activity 

n.a. 

This is a monthly publication presenting brief articles 
concerning recent developments in European scientific research. 

îhe Lîen??fî i\îheS? arîlcles <*hich do not constitute part of 
the scientific literature) may prove of value to both American 
and European scientists by disclosing interesting information 
well in advance of the usual scientific publications. 

of on ill'6 ínííCleS are *ritîen by members of the scientific staff 
«.Sde,«îe*nti£?aal0n'“1 artiCle contr^*,ute(* by . visiting 

form 
1 JAN «4 1473 UNCLASSIFIED 

Security Classification 



i 

t-¿,r 
V 

UNCLASSIFIEr» 
S^ciiflty Cl—thcwioñ ~ 

i«. 
nív «ONOS 

LINK * 

noli 

LINK B 

KOLK 

LINK C 

KOLK 

Biological Sciences 
Materials Sciences 
Physical Sciences 
Psychological Sciences 

INSTRUCTIONS 
\. ORIGINATING ACTIVITY: Eiuw tlw n«m* .nd Kklr... 
•f Ih* coiKractor, ■ubcoMractor. grant»*, Department of Da- 

activity or otkar wgaaiaatlon fcorporal* author) lasuing 
tha rapoit. 

2«. REPORT SECUHTY CLASSIFICATION: Enter th. ovat- 
all aacarity clasaUlcaiion of tha roport. I adle at* whether 
"Raatrtctad Data" la included Marfctng la to b* in accord 
anca «Ith appropriate a ac ur it y regtalationa. 

2b. GROUP; Automatic downgrading la apoci/ied in DoD Di¬ 
rective S200.10 and Armad Porcas Industrial Manual. Enter 
tha group number. Also, whan applicable, »how that optional 
marking» bava boon usad for Group 3 and Group 4 aa author- 
iaod. 

3. REPORT TITLE: Enter tha complote report title in all 
capital latter a. Title* la all casos should bo unciassiried. 
II a meaningful tilla cannot bo aelectod without classifica¬ 
tion, show title classification in all capitals In parenthesla 
iatmadistal y following the title. 

4. DESCRIPTIVE NOTES: If appropriate, enter the type of 
report. e.g., interim, prograsa, summary, annual, or final. 
Olva the Inclusive dates when a specific reporting period ia 
cover ad. 

5. AUTHOR(S): Enter tha naamfa) of eut ho K a) as shown on 
or in tha report. Enter last name, first name, middle initiaL 
If military, rhow rank and branch of service. The name of 
tha principal author ia La absolute minimum r»ouirement. 

6. REPORT DATE: Enter tho date of the report aa day, 
month, year, or month, yean If more than one date appears 
on the report, uee date of publication. 

7a. TOTAL NUMBER OF PAGES: The total page count 
should follow normal pagination procedures, La., enter the 
number of pagos containing information. 

Enter the total number of 7b. NUMBER OF REFERENCES 
references cited in the report. 

So. CONTRACT OR GRANT vUMBER; If ^propriété, enter 
tbs applicable number of tho contract or grant under which 
the report woo written. 

tb. be. fc id. PROJECT NUMBER: Enter the appropriate 
military department identification, ouch aa protect number, 
subproject number, system number«, task number, etc. 

So. ORIGINATOR’S REPORT NUMBER(S): Enter the offi¬ 
cial report number by which tho document will be identified 
and controllrd by the originating activity. This number muet 
be unique to this report. 

9b. OTHER REPORT NUMBERfS): If the report has boon 
atoignod any other report number s fail her by (he originator 
or by tho sponsor), aleo enter this number!a). 

10, AVAILABILITY/LIMITATION NOTICES: Enter any lim¬ 
itations on further dissemination of tha report, other than those 

imposed by security claaaification, using standard statemente 
such os: 

(1) "Qualified requesters may obtain copiaa of this 
report from DDC” 

(2) "Foreign announcement and dissemination of thi* 
report by DDC it not authorised." 

(3) "U S. Government agencies may obtain copies of 
this report directly from DDC. Other qualified DDC 
users shall request through 

(4) "U. S. military agencies may obtain copies of this 
report directly from DDC Other qualified users 
shall request through 

(S) “All distribution of this rsport is controlled Qual¬ 
ified DDC usara shall roquest through 

If the report has been fie ni shed to the Office of Technical 
Services, Department of Commerce, for eale to the public. Indi¬ 
cate this feet end enter the price, if knowm 

1L SUPPLEMENTARY NOTES: 
tory notas. 

li SPONSORING MILITARY ACTIVITY: Eiter the name of 
tho departmental project office or laboratory sponsoring (pay¬ 
ing tor) the research and development. Include adíele. 

13 ABSTRACT: Enter ar. abstract giving a brief and factual 
summary of tho document Indicative of the report, oven though 
it may aleo appear elsewhere in the bocy of tha technical re¬ 
port. If additional space is required, e continuation shoot shall 
bo attached. 

Uso for additional explene- 

liighly i 
■ ified. bo unclassified. Each paragraph of the abstract shall eod with 

an indication of tha military security classification of the in¬ 
formation in tho paragraph, raprasented ss frsj. fJ), fC). er (U) 

Thera is no limitation on the length of tha abstract. How- 
ovor, the suggested length is from ISO to 22S words 

1* KEY WORDS: Key words era technically msaningfjl (arms 
or short phrases that character1*» a report end may be used ee 
indes entries for cataloging the rsport. Key words must be 
selected so that oo security classification la required. Identi¬ 
fiera. such ss equipment model deaipiation, trade name, military 
project code neme, geographic location, may bo usad os key 
words but »rill bo followed by an indication of technical con- 
toil. The assignment of linke, i«tes, and weights is optional. 

UNCLASSIFIED 
Security Classification 



UNCLASSIFIED 
 

AD NUMBER: 

LIMITATION CHANGES 

TO: 

FROM: 
 

AUTHORITY 

 

 
THIS PAGE IS UNCLASSIFIED 

AD0803492

Approved for public release; distribution is unlimited.

Distribution authorized to U.S. Government agencies and their contractors; 
Export Controlled; 30 Sep 1966. Other requests shall be referred to Office of 
Naval Research, Arlington, VA 22203.

ONR ltr dtd 8 Jun 1971



8
0

3
4

9
2

 j 
( 

OFFICE OF NAVAL RESEARCH 

LONDON 

EUROPEAN SCIENTIFIC NOTES 

No. 20-9 

30 September 1966 

r > 

!<! DEC 131968 
J I 

Distributed by the 

Office of Naval Research Branch Office, 

London 

This document is issued for the information of U.S. Government scientific 
personnel and contractors. It is not part of the scientific literature and must 
not be cited, abstracted, reprinted, or given further distribution. 

É 



BLANK PAGE 

—.- 



OfFICE OF NAVAL RESEARCH 
LONDON 

EUROPEAN SCIENTIFIC NOTES 

F4it«d by J.E. Rasmussen and Victoria S. Hewltson 

30 September 1966 Vol. 20 No. 9 
a 

And Not A Drop to Drlnkl 12? 

AEROSPACE SCIENCES 
The Exhibition of the British Aerospace Industry H.E. Williams 128 

MATERIALS SCIENCES 
Fuel Cell Development at ASEA B.I. Edelson and B. Bartochs 129 
Fuel Cell Reseerch et Siemens B.I. Edelson 13I 
The International Union of Crystallography Meetings, 

Moscow, July I960 D.S. Lieberman 132 
Metal Physics at Battersei College of Technology J.B. Cohen 135 
Materiels Science at General Electric Co., Ltd., 

Hlrat Research Centre J.B. Cohen I36 

MECHANICS 
Some Activities of the Cement and Concrete Association H.E. Williams I38 

MISCELLANEOUS 
The Shifting Educational Scene J.B. Cohen li»0 
BBC on Oceanography J.E. Bennett 140 
Mini Mini TV for Britain P.D. Maycock 140 

PHYSICAL SCIENCES 
Far Infrared Spectroscopy st Freiburg M.W. Long I4I 
Sector-Shaped Antenna Patterns M.W. Long 142 
NATO Advanced Study Institute on the Optical 

Properties of Solids B.O. Séraphin 144 

PSYCHOLOGICAL SCIENCES 
It Isn't What You Have — It's What You Want That Counts J.E. Rasmussen 145 
Notes on Danish Military Psychology Service J.E. Rasmussen 146 

NEWS AND NOTES Edited by H. Fisher 
New Director of Marine Station, Millport J.D. Costlow 148 
The Challenger Society J.D. Costlow 149 
A New Space Project Consortium 149 
First Machine for National Computing Centre, Manchester 149 
Wave Guides with Low Power Loss 150 
Royal Society to Send Men to Aldabra 150 
Personal News 150 
Technical Reports of ONRL 150 

European Scientific Notes is Group II Newsletter type Class B periodical prepared 
and distributed by the Office of Naval Research London in accordance with NAVEXOS 

P-35. 

Captain, U.S. Navy 
Commanding Officer 

(b) (6)



AND NOT A DROP TO DRINK! 

It would seem that one of the best ways of obtaining an index of the interest 
which ESN holds for our 7000 or so readers is to Insert a request for obscure 
information. This fact came to light recently when one of our liaison scientists, 
Prof. S.Y. Tyree, included such a passing request for information in an article he 
wrote on Water Chemistry in Italy (ESN 20-6, 15 June 1966). 

In presenting the chemical analysis of a commercially bottled mineral water 
in Italy, he Included "Radioactivity ... 3.01 Mache units." This was followed by 
the parenthetic statement, "The scientific staff of ONRL will be grateful to any¬ 
one who can tell us what a Mache is." While the editors of ESN guarantee that 
this statement was not slipped in as a subtle technique for sampling reader 
respome, they were at the same time delighted with the results which the state¬ 
ment elicited. 

No attempt will be made to quote each of the letters received in response to 
Tyree's query. We were deeply impressed by the fact that at least two of our 
readers, having come across the Mache unit of measurement in the past, devoted 
considerable time and effort to running down forty- to fifty-year old publications 
in the archives of university and city libraries. Moreover, one was gracious 
enough to translate a portion of an early and somewhat obscure reference which 
was published in German. We were also very pleased to learn that each of our 
correspondents, while quoting from a number of different sources, sent us essen¬ 
tially the same if not identical definitions of the Mache unit. The definition, 
forwarded to us by the following correspondents: Prof. T.D. Brock, Dept, of 
Microbiology, Indiana Univ.; Dr. D.F, Gasbarrl and E-8 D. Richard, U.S. Arsiy 
Chemical Corps, Information and Liaison Office - Europe; Dr. P. Morrison, Dept, 
of Physics, Massachuaetta Institute of Technology; Dr. E. Segre", Dept, of Physics, 
Univ. of California, Berkeley; and Dr. P.F. Winternitz, Dept, of Chemical 
Engineering, New York Univ., is as follows: (Heinrich Mache, Austrian physicist) 
M.E. A unit of radioactive emanation. The quantity of esuinatlon which produces 
a saturation current of one-thouaandth of an electro-static unit. 1 curie = 
2.8 X IO“ mache; 1 mache = 3.64 X 10~* curie/liter * 3.64 eman. For those with 
an interest in pursuing the matter, the following references may be consulted: 

Lehrbuch der praktischen Phvalk by Fr. Kohlrausch, Verlag Teullner, Leipsig, 

Zeitschrift für Balneologie, 6, 1, 1913. 
Handbuch der Radiologie, ed. by Marx, pp 425-426, 1920. 
R«vlew of Modern Physics, JJ, p 432, 1931. 
Die Thermen von Baden. Eine Balneologlache Monographie, by Munzel and Ulrich, 

Baden, Switzerland, 1947. 
Hackh's Chemical Dictionary, third ed., ed. by Julius Grant, 1953. 
In addition to contributing to one of ONR London's prinury missions — that 

of scientific information exchange — Tyree's article also had a rather unexpected 
and quite positive pay-off. One of our correspondents indicates that the article 
on Water Chemistry in Italy has had a direct Impact on his attitude toward and 
response to the newly-introduced New York City Income tax. Thus, this correspon¬ 
dent reports having become reconciled to paying the first installment of this tax 
after visiting the annex of the New York City public library in search of a 1913 
reference which would answer Tyree's inquiry. In reading this letter carefully, 
it would appear two factors contributed to our correspondent's change of heart. 
Even though the relative Importance of theae two factors may be reversed: (l) He 
was, in fact, able to find the journal for which he was searching, and (2) the 
volume was handed to him by a "smiling, pretty girl." 

For the record it should be noted that another of our correspondents does 
not agree with Tyree's highly subjective ranking of Italian waters in terms of 
gustatory appeal. In this connection the following information la quoted 
directly : 

"Finally, I cannot at all agree with Mr. Tyree. . Italian tap waters 
can be delicious, and they are far pleasanter than Cambridge dilute 
chlorine solution, but surely thay cannot compare with the tart, 
tingling sparkle of San Pelligrieo (the brand of water which is 
responsible for this correspondence). And the physical chemistry 
and dynamics of the bubbles add more pleasure yet. Ewiva San 
Pelligrino è Profeasore BoninoJ" 
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AEROSPACE SCIENCES 

The Exhibition jf the British Aero- 

■oece Industry 
One”might consider the keynotes oí 

this year'» display of the British 
Aerospace Industry as international 
cooperation and export. The joint 
British-French supersonic transport 
Concorde is, of course, the primary 
example of cooperation» while the 
importance of the BiX 1-11 as the 
largest dollar earner laid emphasis on 
the export potential of the industry. 

If one saw only the flying display, 
these factors would be quite evident. 
From the export standpoint, the poten¬ 
tial of the short-haul, light trans¬ 
port was exemplified by such aircraft 
as the Short "Skyvan'’ (shortly off to 
Australia) and the Britten-Norman 
Islander. The latter was also an 
example of the elusive incentive that 
is thought lacking in this country by 
the press. The announcer noted that 
the workers at the factory had post¬ 
poned their vacation in order that 
both the prototype and the first pro¬ 
duction modi'l be at the diaplay. 
Another outstanding example of an air¬ 
craft with export potential was the 
Hawker-siddeley "125" 6-pasaenger 
executive transport. The flying 
capability of this aircraft was proven 

in a convincing way. 
The Joint-cooperative aspect of 

the display often showed the coopera¬ 
tion between countries other than 
Britain as in th* Brequet "Atlantic" 
joint German-French reconnaissance air¬ 
craft, and the "Tranaall" C.l60 pas- 
aenger/freighter that is built by a 
consortium of continental aircraft 
engineers. One should add that these 
and other cooperative aircraft in the 
display were all powered by British 
engines - a further aspect of the 
export potential of the industry. 

To the casual observer, the most 
remarkable performer in the flying 
diaplay was the Hawker-Siddeley P.1127 
V/STOL close-support reconnaissance 
aircraft. After showing its «hört 
takeoff capability and maneuverability 
at high subsonic speeds, the aircraft 
performed the transition from forward 
to vertical (and then to sideways and 
reverse) flight. The "Kestrel" ver- 
sion of the aircraft was also displayed. 

One was again reminded of the 
Concorde with the flyover of the BAC 
221 delta-wing Jet aircraft. This is 
currently fitted with the "ogee" wing 
of the Concorde design and is under¬ 

going tests at the Royal Aircraft estab¬ 
lishment at Bedford. 

In the display pavilion, the 
structure of the Aerospace Industry 
was revealed in the floor plan. The 
booths of manufacturers of auxiliary 
equipment were arranged in a symmetri¬ 
cal pattern so as to enclose the cen¬ 
tral display of the major air frame 
companies - British Aircraft Corp. and 
Hawker-SiuJeley. Also adjacent were 
the two major engine manufacturers - 
Bristol Siddeley and Rolls-Royce. 
Westland, Short Bros., Handley-Page, 
Scottish Aviation and Beagle were given 
a prominent position near the entrance. 

The central display of BAC was the 
Concorde - a large transparent plastic 
model about 20 ft in length. It was 
left for the Queen to see the full- 
size Concorde fuselage when she visited 
the Filton, Bristol, works during the 
display after opening the Severn Bridge. 

Briitol-Siddeley had a full-size 
model of the "Olympus" which will 
power the Concorde. There was also a 
very exaborate visual demonstration on 
a screen of the various configurations 
of the inlet and outlet to the engine 
during the many phases of flight. 
Among many other engines on display 
was a full-size model of the "Pegasus" 
ducted-fan turbo-jet that powers the 
P.1127. This was very helpful in 
attempting to understand how the P.1127 

is maneuvered. 
The Rolls-Royce display was of 

comparable interest. Most of the 
engines currently in use were on dis¬ 
play, including a nunfoer of iift-jets 
in use here and abroad. Of particular 
importance to the casual observer was 
the demonstration model of the gas 
turbine in which the blades were of 
fiber-reinforced plastic. There was 
also an interesting display of air¬ 
cooled turbine blades fa am many of 
the current Rolls-Royce models. 

The Ministry of Aviation had 
several very interesting displays. 
One that was attracting considerable 
attention was a rigid lifting rotor. 
This had the appearance of a helicopter 
which had a 12-ft section of about a 
3-in diameter pipe in place of its 
aerofoil-shaped rotor. It was sugges¬ 
ted by means of models and in print 
that this type of rotor might enable 
current Jet aircraft to acquire VTOL 
characteristics. (This takes on some 
significance after one reads the 
article by Basil Arkell in the recent 
"Times" Survey of British Aviation 
entitled "High-Speed Helicopters." 
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In this article he challenges the 
Industry to reassemble those engineers 
who worked on the abendoned "Rotodyne" 
project and In turn challenged Lock¬ 
heed which Is currently developing a 
high-speed helicopter.) 

Lift is produced by blowing air 
tangentially on the upper surface of 
the rotor from span-wise slots (see 
Figure). The rotation of the rotor is 
accomplished by air flowing through 
Inclined vanes at the rotor tips. A 
Jet-powered vehicle acting as a test 
bed for the rotor was also on display. 
Apparently this is used to augment 
wind tunnel tests. This work is being 
undertaken at the National Gas Turbine 
Establishment. 

Plenoni Chamber 

Cross* Section of 3qid Rptor 

The Royal Aircraft Establishment, 
Farnborough, had a display of"Carbon 
Fiber Reinforcement of Structural 
Plastics." By embedding fibers of 
graphite about 6 in diameter in a 
plastic, one is able to develop a 
Young's modulus of 60 X 10° psi. A 
display of tip-lpaded cantilevers 
showed that the flexural rigidity of 
a beam of reinforced plastic was 
greater than that of a comparable beam 
of aluminum. 

The Royal Aircraft Establishment, 
Bedford, exhibited the results of theii 
design and evaluation of the Concorde 
air Intake. Graphs were available 
showing (l) the effect of changes in 
the shape of the wall which divides 
the two ducts (in a given nacelle) on 
pressure recovery and amplitude of 
oscillatory pressures, (2) the rela¬ 
tive insensitivity of both inboard and 
outboard ducts to throttling, in turn, 
of its neighbor, and (3) the effect of 
immersing the Intake into the wing 
boundary layer. 

Suffice it to say that these were 
but a few of the many interesting 
exhibits, and represent only the high¬ 
lights for a particular viewer. 
(H.E. Williams) 

MATERIALS SCIENCES 

Fuel Cell Development at ASEA 
Allmanna Svenska Electrinska 

Actlabolaget (ASEA ) of Sweden - the 
"General Electric" of Scandinavia - is 
capitalized at about $75 million with 
34,000 employees. Organized ir. IÓ83, 
ASEA is now the largest manufacturer 
of heavy electrical equipment in 
northern Europe. It consists of mech¬ 
anical, electrical, and chemical divi¬ 
sions. The company has main manufac¬ 
turing plants in Vasteras, Ludvlka, 
and Halsingborg, and smaller plants in 
other Swedish towns and in Australia, 
Brazil, France, Mexico, Norway, South 
Africa, and West Germany. The organi¬ 
zation is considered progressive for a 
heavy Industry. It has in the past 
established Itself as a world leader 
in several new fields of electrical 
conversion and transmission by develop¬ 
ing unique capabilities brought about 
by exploiting its rather large research 
investment for a European firm. 

The ASEA Central Research Labora¬ 
tory located in Vasteras near the 
group's main headquarters employs 400 
engineers and scientists. Fuel cell 
research la conducted through the 
laboratory's Physics and Chemiatry 
Division, although Dr. Olle Lindstrom, 
who acts as the fuel cell project 
leader, is also the Director of the 
entire Central Laboratory. Research 
on fuel cells started at ASEA in I960 
and now represents the largest fuel 
cell effort in Europe: 70 full-time 
employees (including 20 in thermal 
engineering, 15 in electrode develop¬ 
ment, 15 in manufacturing, and 10 in 
component testing). 

The principal fuel cell effort at 
ASEA is exerted toward developing, 
manufacturing, assembling, and testing 
components for the 200-ktf prototype 
power plant. Research on high temper¬ 
ature electrodes and electrode thermo¬ 
dynamics is being conducted by several 
individual researchers at a lower level 
of effort. 

200-kW Power Plant - The system: 
ASEA Central Laboratory is construc¬ 
ting the largest fuel cell power plant 
ever built -- a 200 kW unit -- larger 
by a factor of ten th-n any known com¬ 
petitor. Liquid amnonla and liquid 
oxygen are the reactants for the pro¬ 
totype. The ammonia is cracked into 
its gaseous components, hydrogen and 
nitrogen, prior to reaching the cell. 
The nitrogen is later used as a pres¬ 
surizing agent. Water is removed while 
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processing the electrodyte. The schematic diagram indicates the flow of reactants. 

Hi 

SdumoUe ASEA FikI Cell Fewr Plant 

TLe Cell - The cells employ dusl- 
porosity nickel electrodes and a 35#- 
KOH electrolyte, operating at about 
70 pal and 80°C. The electrodea are 
200 mat in diameter with current den^ 
aity expected to be about I70 mA/cm 
at 7OO mV. This gives an output of 
over 35V per cell. Celia will be built 
into aubmodulea of about 1 kV each, 
aubmodulea then built into larger 
modulea each of 25 kV, and eight of 
tbeae modulea compoae the 200 kV plant. 
The electrolyte la circulated and re¬ 
conditioned, The anodic catalyat la 
nickel-boride; the cathodic catalyst, 
silver. There is a cutoff in the 2 
current density at about I70 mA/cm at 
which an Increase in surface area does 
not bring about a further increase in 
current density. This is du^ to mass 
transfer problems on the surface of 
the electrodes. The chosen current 
density conatituea an operational 
compromise, as cell characteriatica of 
280 mA/cm* at -O.66V have been reached 
in the research laboratory. Current 
leakage within a cell is about 0.5 mA/ 
cm2. 

The Cracker - Liquid ammonia is 
pumped through a cracker in which it 
is broken down into hydrogen and ni¬ 
trogen gas at an elevated temperature. 
The reaction starts at 600°C and 
operates best at 800°C with hot spots 
as high as 900cC. 600°C is the mini¬ 
mum cracking temperature for NH3. For 
a reasonable yield 800°C is chosen as 

the operating temperature. At this 
temperature, only 0.012# NH3 is left 
uncracked. The output mixture is then 
passed through the anode plenum in 
which most of the hydrogen is removed 
to flow through the cell. The diluted 
mixture is returned to the cracker. 
There the residual hydrogen is burned 
with oxygen surplus from the cathodic 
planum. Of the hydrogen formed, about 
20# is used for fuel heating and 
cracking and about 80# is utilized for 
producing electrlty. To start the 
cracker, pure ammonia is burned. A 
catalyst to Inhibit the formation of 
nitrogen oxides la present. The initial 
atart-up requires three hours. The 
ammonia cracker is a modified standard 
model made for the chemical industry 
by Mahlert, Stuttgart. 

ASEA personnel claim a bulk pur¬ 
chase price for NH3 at 6-7</kg to be 
attainable. They further claim that 
the present utilization rate for ammo¬ 
nia is 0.35-0.kO kg of NHykVh in their 
system. 

Assembly and Teat - Electrodes are 
pressed, sintered under cracked-ammonia 
atmosphere, tested, sealed in a plastic 
frame which contains passages for gases 
and electrolytes, and given a final 
tightness toit. The processes are 
proprietary. The production rate is 
several hundred cells per day. The 
rejection rate, as in many powder metal¬ 
lurgical processes, is reasonably high. 

After assembly and checkout, an 
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extensive tost period of several 
months is planned. It Is anticipated 
that tests will be completed sometime 
during 1967. 

Several published articles on 
fuel cell development by Dr. Llndstrom 
of ASEA have appeared, i.e., (a) "Fuel 
Cells," ASEA Journal, 37 (1964): 1, 
PP 3-8; (b) "Puel Cells." FOA Orien¬ 
terar Om. 5 (April 1966) pp 24-29 
(original in Swedish, English transla¬ 
tion available ONRL). (B.I.Ldelson 
and B. Bartocha) 

Fuel Cell Research at Siemens 
The research laboratory of 

Siemens-Schuckert Werke A.G. near 
Erlangen, Germany, would certainly 
place a Southern-Californlan at hia 
ease. With its alternate and sfparate 
low and high-rise, glass, steeJ and 
concrete structures surrounding grassy 
parka and landscaped pools in an appro¬ 
priate rural atmosphere, an architec¬ 
tural entity is created sufficient to 
fool a visitor. One half expects to 
■¡ee the "US-101" route signs nearby. 

The laboratory is modern in every 
respect, and its research policy 
appears to have a reasonable mixture 
of unfettered research and applied 
development. Its fuel cell research 
program runs this gamut,, Dr.Ferdinand 
von Sturm, heads the Fuel Cell Divi¬ 
sion, which appears to number over a 
dozen full-timo researchers. The 
division operates with the Chemistry 
Department under Herr Evencheck. 

Fuel cell development work at 
Siemens has been entirely a company- 
sponsored effort. Von Sturm started 
the research about four years ago. 
They have done basic research on fuel 
cell chemistry, materiais and thermo¬ 
dynamics , and have developed some fuel 
cell components. They have subjected 
a number of components to long life¬ 
time tests. 

Siemens' effort has been concen¬ 
trated on low-temperature (less than 
100°C) and mediiuD-temperature (up to 
250°C) systems, using both porous and 
non-porous electrodes. Several new 
and interesting electrodes and cells 
have been developed and tested: 

(a) Raney nickel and carbonyl 
nickel electrodes of the DSK type. 
These have been made 3 to 4 mm thick, 
with some successful electrodes 1 mm 
thick. Great difficulty has been 
encountered with homogeneity in the 
thinner electrMes. 

(b) Gestutze (supported) elec¬ 
trodes. These represent what is 
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believed to be a unique development. 
The electrodes consist of a thin 
mechanically unstable porous sheet 
supported by metal screens. The sheets 
are unslntered powder, nickel on the 
anode side, silver on the cathode side. 
Asbestos sheets provide porosity and 
support between the powder and the 
circulated alkaline electrolyte. 
(Fiberglasa replaces asbestos in acid 
electrolyte systems.) Electrodes hsve 
been made of areas 10, 30, and 2500 cm. 
These cells operated at about 5 atm, 
50° tg 60°C, obtaining about 30-50 
mA/cm . One 500-watt battery, using 
the medium size cells, was built and 
used to power a small boat for demon¬ 
stration purposes. The largest size 
cell has been under test for over a 
year. It has attained a current 
density of os high as 200 mA/cm2,-but 
normally malntaina about 50 mA/cm. 
(Thia is about 100-watta conatant out¬ 
put per cell.) 

(uftützte Electrodm 

(c) Palladium foil electrodes in 
botn sheet and tube form. These non- 
porous electrodes pass hydrogen by 
diffusion rather than by seepage. 
Using either hydrogen or methanol at 
275°C, they have obtained current 2 
densities of several hundred mA/cm. 
The foil can be manufactured O.15 mm 
thick, and an attempt ;ia being made to 
produce it 0.05 mm thick. Some trouble 
has been encountered in embrittlement 
and cracking by formation of a palla¬ 
dium hydride. 

(d) For small cells (less than 
1 kW) Siemens has developed some power 
storage devices which contain an 
alcohol fuel dissolved in an alkaline 
electrolyte. Atmospheric air is the 
oxidant. These cells are reliable 
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over many years. Some four-year old 
celia can be recharged and reused. 

Siemens has only recently given 
thought to applications of very large 
fuel cell systems. They are prepared 
to build a plant of 100 kW or so, and 
have. In fact, written proposals for 
US and foreign contractors for several 
such plants. No awards, though. 

Studies and preliminary designs 
have been prepared for even larger 
plants. In such plants they would 
employ liquid hydrogen and liquid 
oxygen as reactants with their ge¬ 
stützte electrodes. They might consid¬ 
er using sulphur-free diesel oil, 
gasoline, or methanol If the customer 
preferred. Siemens prefers the cryo¬ 
genic liquid reactant' for simplicity's 
and efficiency's sake. They also 
brought out the Interesting point that 
reformers require the handling of 
gaseous hydrogen at high temperatures 
in many small tubes and this may be 
more dangerous than handling cryogenic 
liquids. They added also that re¬ 
formers cannot handle power surges 
very well. 

An excellent review of the Siemens 
work Is available: F.v. Sturm: "Elec¬ 
trodes in Fuel Cells," Siemens Review. 
March 1966, pp llR-m. (B. I.Edelson ) 

The International Union of Crystallog¬ 
raphy Meetings, Moscow. July 106h 

The International Union of 
Crystallography was founded twenty 
years ago to re-establish the lines of 
cummunlcation among the world's crys- 
tallographers following World War II. 
Among its founders were Sir Lawrence 
Bragg, Max Von Laue and Paul Ewald: 
the name "Acta Crystallographica" was 
suggested by the Russians for its 
journal. Beginning in the US in 19^8, 
its triennial General Assembly, Inter¬ 
national Congress rnd Symposium has 
been held In Sweden, France, Canada, 
United Kingdom, Italy and this year in 
Russia at the invitation of the Academy 
of Sciences of the USSR} the 1969 
meetings are rumored to be acheduled 
for Stony Brook, Long Island. In 
addition, topical conferences, such as 
the one celebrating the 50th Anniver¬ 
sary of X-ray Diffraction held in 
Munich in 1962, have been sponsored 
wholly or in part by the IUC. 

Of all the fields of science, one 
of the ones which needs no Justifica¬ 
tion, explanation or apology for having 
its most important meeting in Moscow 
is that of crystallography, crystal 
physics, and crystal chemistry. IndeedJ 

many of the works and articles of 
Zhdanov, Belov, Shubnlkov, Vainshtein, 
Pinsker, and Chernov on crystal physics, 
symmetry groups, electron diffraction, 
and crystal growth have been translated 
into English and are considered to be 
authoritative accounts in their areas. 
Not only is the quality of the Russian 
work recognized as being high, but the 
size of the effort and number of people 
Involved in the many institutes is 
staggering. 

The Russian contribution was a 
major factor in the more than 50$ 
Increase in the number of pages of 
abstracts from 201» at the 1963 Rome 
meeting to 321 at this one, and swamped 
the normal monotonie increase in 
scientific activity and participation 
in international meetings. Fifteen 
hundred of the delegates -- one-half 
of the total -- were from Institutes 
within the USSR. In addition, the 
Deutsche Demokratische Republik (East 
German) contingent of 115 was only 
exceeded in size by that from the UK 
(200) and the USA (175), and was almost 
twice the number from the West German 
Bundesrepublic and West Berlin (listed 
separately). There were substantial 
numbers of scientists from Czechoslo¬ 
vakia (65), Hungary (55), Poland (30), 
as well as France and Italy; in all, 
there were 3*000 active delegates from 
3*» countries. 

The Inaugural session on Tuesday, 
12 July, was held in the 6000-seat 
auditorium of the beautiful modern, 
air-conditioned Kremlin Palace of 
Congresses, where "Swan Lake" was pre¬ 
sented by the Bolshoi Ballet Company 
for all participants that evening and 
where the Congress banquet was held 
toward the end of the meeting. All 
scientific sessions were conducted in 
the enormous Moscow State University 
Main Building and the nearby Physics 
Building. The more than 950 papers 
were divided into 21 divisions - 1? 
during the five days designated as the 
"Congress of Crystallography" and four 
during the two days Immediately follow¬ 
ing, set aside as the "Symposium on 
Crystal Growth." A listing of these 
divisions will emphasize that in many 
European countries, and especially in 
Russia, crystallography includes what 
we would call crystal and solid state 
physics, crystal chemistry and parts 
of related fields such as geology, 
mineralogy, metallurgy and ceramics: 
theory of structure analysis (28); 
theory of diffraction of X-rays, neu¬ 
trons and electrons (í»8)¡ symmetry in 

mm mmrr 
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Its relation to crystalline structure 
(17 ) ! dynamics of crystalline struc¬ 
ture, force-field theory (l7)î struc¬ 
ture of Inorganic compounds, including 
minerals (ll2)¡ structure of mrtals 
and alloys (57)¡ magnetic structures 
33); structure of organic compounds 
I0fc)¡ structure of coordination com¬ 

pounds (71); structure of proteins (M)« 
types of breakUown of ideal structure 
of crystals, dislocations (7^)! struc¬ 
ture and properties of crystals in the 
field of phase transitions (6fl)i ap¬ 
paratus and techniques for crystallog¬ 
raphy (49); computing (12) ; partly 
ordered structures (kO); thermal motion 
of atoms and molecules (l9)i miscella¬ 
neous topics (21») ¡ external and in¬ 
ternal morphology and mechanism oi 
crystal growth in their relation to 
crystalliratlon conditions (30)} the 
effect of impurities on crystal growth, 
adsorption, impurity capture, connec¬ 
tion between crystal and impurity 
structures (30)i epitaxy, structural 
and crystal-chemical correspondence of 
growing surfaces, auto-epitaxio over¬ 
growth (films) (37)i miscellaneous 
topics (D'*)* The divisions were arbi¬ 
trary and there was considerable over¬ 
lap; many of the papers could have 
equally well been in more than one 
division or category. Thus, the num¬ 
bers following each topic which refer 
to the number of papers in each divi¬ 
sion only give a rough idea of the 
relative amount of effort in each of 
these areas reported at the meeting. 

A 50-minute invited general lec¬ 
ture proceded each of the five Congress 
morning sessions. The first of these 
was called The Congress Discourse and 
was on "Antisymmetry" by A.V.Shubnlkov 
(Inst, of Crystallography, Academy of 
Sciences of the USSR, Moscow). The 
others were "Electron-deficient Valen¬ 
ces in Crystal Structures" by W.N.Lips¬ 
comb (Harvard University), "Problems 
in Organic Crystal Physics" by A.7. 
Kitajgorodskij (inst. of Elementcor- 
ganic Compounds, Academy of Sciences 
of the USSR), "New Ideas on Isomorphous 
Replacements" by N.V.Belov (inst. of 
Crystallography, Academy of Sciences 
of the USSR), and "Investigations of 
Biological Systems by X-ray Diffraction 
and Electron Microscopy" by H.E.Huxley 
(Medical Research Council, Laboratory 
of Molecular Biology, Hills Road, 
Cambridge, Engla.id). An additional 
general lecture on "Anomalous Disper¬ 
sion as a Tool in Structure Determina¬ 
tion" was delivered by G.N.Ramachandran 
(Centre of Advanced Study in Biophysics 

and Crystallography, University of 
Madras, India). 

All of these lectures were presen¬ 
ted in the Assembly Hall of the Moscow 
State University and were simultaneous¬ 
ly translated into the official lan¬ 
guages of the Congress: English, 
French, German, Russian. The eight or 
nine short (15 minute) contributions in 
each of the nine half-day sessions of 
the Congress were not simultaneously 
translated; authors were requested to 
have legends and captions on slides in 
Russian and one of the Congress lan¬ 
guages and to prepare slides of the 
explanatory text (which were projected 
by a second projector) in Russian if 
the paper was to be read in English, 
French, or German; the Russian authors 
wen* instructed to prepare accompany¬ 
ing text slides in English. This 
worked out satisfactorily in most 
cases though there were some annoying 
exceptions. Interpreters were present 
at each session and in general were 
very helpful during the discussions. 

This meeting suffered as all large 
meetings do from the necessity of 
having simultaneous sessions... on most 
days there were as many as 13 sets of 
papers >elng presented at oncel Since 
session chairmen did not always adhere 
strictly to the published time schedule, 
It was almost impossible to hear papers 
In more than one session. In this 
particular case, the very conditions 
contributing to this discouraging situ¬ 
ation also provided tho more than com¬ 
pensating factor, vie., the unique 
occasion to meet and discuss work with 
investigators most of whom one would 
have had a vanishingly small chance of 
meeting anywhere else, and the oppor¬ 
tunity to visit laboratories and see 
facilities and research in progress. 
Thus, I feel that this meeting, in spite 
of its obvious limitations, was a 
success, and suspect the experience of 
many visitors will parallel my own 
described briefly below. 

The sessions of Division 12 on 
Phase Transitions Included papers on 
the theory of phase transitions; mar¬ 
tensitic transformations; defects and 
lattice distortions during transforms- 
tlotit; ferroelectric, piezoelectric, 
and antiferromagnetic transformations 5 
order-disorder transformations, kinetics 
of precipitation; radiation damage and 
other influences on transfcrmations; 
and the many techniques of studying 
transformations. The sessions which 
Included predominantly Russian papers 
were very well at vended by the Russians. 
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M»ny of the papers were by women, and 
half of the audience in these sessions 
were women who participated actively 
in the discussions; M.T. Zakharova 
(Moscow State University Physics De¬ 
partment) chaired one of the transfor¬ 
mation sesaiona, for example. 1 found 
the discussions out in the corridors 
and at lunch with 1..A, Shuvalov (Inst, 
of Crystallography, Moscow), K.Aleksan¬ 
drov (Dept, of Physics, Siberian Dept. 
Aca. of Scl., Krasn.iarsk ), A.Khandras 
(Inst, of Metal Physics, Kiev) and 
A. Roitburd and V.J. Izotov (inat. of 
Metal Physics, Moscow) on the relation¬ 
ship between martensitic transformations 
and ferroelectricity, transformations 
in Cu-Al-Nl alloys, the theory of mar¬ 
tensitic transformations, and electron 
microscopic evidence of partially 
twinned martensite, professionally and 
personally more at imulatlnfr and re¬ 
warding than the discussions In the 
sessions where I was chairman, author 
or participant. 

The opportunity to see laborato¬ 
ries and work in progress was a very 
important phase of the Moscow meeting, 
and some Congress participants did 
make such visits In response to Invi¬ 
tations from Russian colleagues. In 
addition, excursions to physics, X-ray, 
crystallogenesls, semiconductor, ferro 
electric, and plasticity laboratories 
at the Kiev Institute of Physics of 
the Ukranian SSR Academy of Science 
and at the Plekhanov Mining Inst., the 
Leningrad State University, the Inst, 
of Semiconductors and the Ioffe Inst, 
of Physical Engineering in Leningrad 
were arranged by Intourlst before and 
after the Congress. During the Congren 
arrangements could be made for visits 
to any of the 40 laboratories In nine 
of the numerous Institutes In Moscow, 
Including 14 laboratories in the famous 
USSR Academy of Science Institute of 
Crystallography which is so well known 
for its research in X-ra* and electron 
structure analysis of minerals and 
proteína, studies of ferrites and di¬ 
electrics, work on mechanical proper¬ 
ties of single crystals and disloca¬ 
tions, and its extensive program in 
crystal growth and synthesis. 

On the Monday preceding the 
opening of the Congress, I had been 
invited by Academician Kurd iumov to 
visit his institute, and I spent a 
most profitable and enioyable time with 
him and his co-workers discussing mar¬ 
tensitic transformations and other 
research areas. Kurd.tumov, who is still 
very active, presides over the Inatl- 
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lute of Metal Physics of Moscow which 
includes among its staff of 200, 50 
with PhD's, five of professorial status 
and others working toward the "Candi¬ 
date” qualification, as well as tech¬ 
nicians. While this Institute is an 
order of magnitude smaller titan the 
three other constituent Institutes of 
the Central Scientific Research Insti¬ 
tute of Ferrous Metallurgy in Moscow, 
its activities are much more oriented 
toward fundamental speculative research 
than its sister Institutes, The Insti¬ 
tute of Steels A Ferrous Alloys, The 
Institute of Precision (Special) Alloys, 
and the Institute of New Technical 
Processes for Metals and Alloys. Here, 
as well as at the Department of Physics 
laboratories at the Moscow State Uni¬ 
versity which I visited on Saturday on 
a group tour, I was impressed with the 
high quality of some of the transmis¬ 
sion electron micrographs obtained 
with the Russian 100-kV Instrument 
which showed, for example, dislocation 
interactions In metal and non-metal lie 
systems and partially twinned marten¬ 
site plates. Among the standard 
(Russian) X-ray apparatl was a Japa¬ 
nese Lang camera; many kinds of crystal 
growing equipment for the production 
of ferroelectric crystals, etc., could 
be seen. Again, a substantial fraction 
of the scientists (not Just techni¬ 
cians) in the laboratories were women. 

The exhibit of crystallographic 
apparatl, other research equipment, 
and synthetic crystals was held in the 
Sun Pavllllon of the Central Stadium 
Luzhniki across the Moscow River from 
the University; exhibitions of books 
and photographs of crystals were dis¬ 
played during the conference period. 
Frequent bus service to the University 
and Stadium from the several large In¬ 
tourlst Hotels In which the partlclpwita 
were comfortably housed was provided by 
the local Organizing Committee, which 
also drew up an extensive excursion 
program to the many attractions of 
Moscow and environs, as well as a 
I.adíes Program. American delegates 
had an additional opportunity to meet 
Soviet scientists soclslly st a recep¬ 
tion given by US Ambassador Kohler and 
his wife at their residence. I hope 
that we can make the 1969 meeting as 
stimulating and interesting an exper¬ 
ience for our foreign gueats as this 
one was in spite of its large size, 
and that we can provide th«' opportu¬ 
nity for our younger scientists to 
psrticlpste in such International 
meetings ss the British do -- a sub¬ 
stantial number of the UK delegates in 
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Moscow were younp, enthusiastic men 
and women who were close to completing 
their doctoral research or who had 
lust received their PhD's. 
(D.S. Lleberman) 

Metal Physics at Battersea College of 
Technology 

The group Involved in "metal 
physics" at Battersea Is perhaps mis¬ 
named. Although a part of the Physics 
Dept., It is clearly developing as a 
"materials research center." The 
nucleus of a polymer section has been 
started, and this group la concerned 
primarily with the mechanical behavior 
of polymers. Dr. J.G. Rider (Senior 
Lecturer) worked last year with Dr, A. 
Keller at the University of Bristol, 
and la now continuing his studies on 
deformation of polyethylene at Batter¬ 
sea. Dr. T, Hinton (Senior Research 
Fellow) is now involved in a research 
program with Keller, after which he 
will join Rider. 

Dr. A. Crocker (Reader) has been 
calculating the energies of small 
dislocation loops. His results Indi¬ 
cate considerable sensitivity to the 
orientation and shape of the loop. He 
is, of course, continuing his work on 
the application of matrix theory to 
phase transformations. Recently he 
has developed a procedure for predic¬ 
ting twinning elements. The basic 
physical argument consists of calculat¬ 
ing the shear associated with all 
possible twinning reactions, the only 
requisite being that the new unit cell 
be one that was possible in the origi¬ 
nal structure) but there are not 
necessarily any mirror relationships 
involved. 

In connection with these theoreti¬ 
cal studies, some quite interesting 
experimental work was done with Hg. 
One of the predicted twinning systems 
for this material was found to be 
present and predominant, and Indeed 
this was a Type-II twin. This is the 
first time that such a twin (with an 
irrational twin plane) has been found 
to be the predominant mode. Although 
Crocker had predicted this possibility, 
it is not the mode with the smallest 
she«r. Tuch s twinning system pre¬ 
sents a number of problems. First, 
what is the nature of the Interface 
with an Irrational plane? Second, the 
dislocation reactions for glide on this 
plane must be unusual as they obviously 
cannot Involve dislocations on the slip 
plane. Crocker is thinking about both 
of these problems. Serious problems 

for dislocation theory are not only 
caused by this twinning mode but also 
by the atomic shuffles involved in 
some crystals, (in fact, there have 
been no observations in any crystals 
of any of the proposed dislocation 
configurations for producing a twin. 
Is it possible thst this is a mode of 
defii- «tion without these defects -- 
a nasty bit oí* heresy, some of you 
readers will say, 1 imaginei) 

Crocker and co-workers have also 
fbund that the predominant slip in Hg 
occurs on the close-packed plane -- 
not on [100] as previousIv reported, 
but in the second most close-packed 
direction [lïOJ, Near the melting 
point there is also some wavy slip 
involving the close-parked direction 
[lio]. In a recent analysis of 
stacking faults in Hg (Thys. Stat. 
Sol. _10, 11»1 (1965)), it was shown 
that there was a large reduction in 
the line energy when partíais form 
from dislocations with [lloj Burger's 
vectors, but the partíala for the [11(¾ 
dislocation are almost perpendicular. 
As a result their interaction is quite 
small and cross-slip likely. This 
explains the wavlness with the [llOj 
slip direction and the straight slip 
with the [lío] slip direction. 

The question remained as to why 
the second moat close-packed direction 
la the slip direction, and why the 
unusual Type-II twinning system 
occured. Calculations of the shear 
moduli in various directions have Juat 
been completed. By use of a criterion 
of either fixed stress for twinning 
or a fixed strain, it turns out that 
this constant is lowest for tha ob¬ 
served twinning and slip systems! 

Under Rider, theoretical calcula¬ 
tions have begun on the reslativlty 
due to dislocations. Departing from 
previous modela, which have considered 
either the long-range stress field 
only or a core of "bad" material, they 
are calculating the effect due to the 
displacement of planes on either aide 
of the dislocation. Blcrystala in¬ 
volving sisfple twist and tilt boun¬ 
daries are ’>elng prepared, anc the 
reslativlty tensor will be meiaured. 
The new model suggests, for example, 
that conduction along the plane con¬ 
taining an edge dislocation will not 
be affected. 

Dr. Keith Puttlck (Reader) has 
been working on his unusual discovery 
of kinking of Cd in tension. The two 
kink walls consist of cells and arrays 
of dislocations of opposite sign. 
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Unusual regions have been discovered 
within the kink, mlsoriented by as 

much aa 90°. 
Other work in the group includes 

studies of lattice thermal conductivi¬ 
ties, magnetoresistivity, Type II 
superconductors, cyclotron resonance, 
magneto-optic effects, and thermo¬ 
dynamics of solid-rare gases, 

Under Dr. P. Charaley, some inter¬ 
esting studies have been made of the 
deformation of Cu-Al alloys . Previous 
work by Koppenaal and Koppenaal and 
Fine (Trans. Met, Soc. AIME, 1963, 222, 
p. 257| Ibid. 1961, 22_1. p. H?*) indi¬ 
cated that all the strain in a single 
crystal did not seem to be accounted 
for by the displacements of the slip 
traces that were observable optically. 
Charsley's group, using replication 
techniques, have found that the addi¬ 
tional strain is on slip planes in the 
region behind the LOder's band, and no! 
ahead of it. Further, the strain 
increases in this region as the band 
moves beyond it. They have also ob¬ 
tained striking evidence that during 
reverse loading, most ot the initial 
strain is on the sum* slip planes (in 
reverse shear) until the stress exceeds 
that applied in tension. Above this 
load, nearby planes become active. The 
technique used is illustrated in the 
figure below. After tensile deforma¬ 
tion, and replication, one region la 
repollshed, deformed in compression, 
and replicated again. By shadowing 
the two replicas in the same direction, 
the traces formed in tension will be, 
say, light, and those formed in com¬ 
pression will he dark. By comparing 
how these regions .loin, the active 
traces con be pinpointed. 

roaqtartson of the two replicas 
gives Information on the amount of 
reverse shear as well. 

dip troc« (ortiwd 
In tintion 

shadow direction 

(.1.11. Cohen) 
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Materials Science at General Electric 
Co,. Ltd,, Hirst Research Centre 

Although there is no connection 
whatsoever between this company and 
its namesake in the US, the interests 
of the two firms are quite similar. 
(in fact, the lawyers of the two firms 
are getting to know each other quite 
well in a trademark action now under 
wayl) The Hirst Centre, at Wembley, 
Middlesex, consists of a large central 
laboratory and several smaller labora¬ 
tories "owned" and controlled by cer¬ 
tain producing divisions. In this way, 
each division retains its own research 
group, and yet, through being in the 
vicinity of a large research complex, 
derives all benefits from exchanges, 
equipment, and so on. 

The total staff is about 1000, of 
whom 600 are professionals. This is 
about one-third the level obtained in 
the early 1950'8, but the reduction has 
re.iliy only climated most of the pilot 
plant operations that were in full 
swing then. Croups within the labora¬ 
tory are encouraged to seek outside 
support from the government and from 
other companies as well. 

Dr. D.S. Evans has been studying 
ways of making tungsten or its alloys 
by powder metallurgy techniques. It 
has been found that small additions of 
palladium sharply increase the sinter¬ 
ing rate, at temperatures well below 
those at which any liquid phase would 
be present. On alloying with about 10^ 
Cr, and as soon as the composition of 
Pd exc < ds about 0.03#, a Pd-rich phase 
appears and oxidation resistance is 
markedly improved. Life is 1000 hours 
at 1200”C, or 50 hours at 1600 Cl The 
exact role of the Pd in sintering, or 
of its second phase in preventing oxi¬ 
dation, is not at all clear yet. It 
is felt that both coat the W powder 
particles, but no evidence for this has 
been obtained. 

Mr. D.R. Evans has been obtaining 
high purity refractory metals (<l ppm02) 
with electron-beam melting and *one 
refining techniques. He has also been 
comparing coatings of W and Mo on Ti, 
using electrodeposition from carbonyls, 
and spraying techniques. He finds that 
the electrodepoa1ts are far more satis¬ 
factory aa they are less brittle, con¬ 
tain less oxide inclusion, and give 
better coverage around corners than the 
sprayed coat Inga. 

Dr. N.S. Corney has been examining 
the reaction of graphite with C02 for 
the Atomic Energy Eatabl1shment. Tracer 
techniques have been used to examine 

si 
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the amount of oxygen exchanged between 
the gas and the surface of a fine pow¬ 
der. At the moment, there seem to be 
some Indications that Impurities in 
the graphite are a major factor. 

Dr. C.D.A. Elvln has made some 
interesting findings on V-Re aJloys, 
with the field emission microscope. 
On evaporating layers, certain groupa 
of atoms seem to require a higher 
field than the rest of the layer and 
stay behind on the tip. The number of 
atoms in these groups increases with 
Re content, suggesting that these 
groups are locally ordered regions, or 
clusters. However, he has not yet been 
able to find anything specific about 
the nature of the neighbors of these 
Re atoms. 

Dr. T.B. Copestake's group is 
concerned primarily with the growth of 
garnet and ruby crystals and the sin¬ 
tering of ceramic powders. The flume 
fusion process is generally employed 
for crystal growing, but there is some 
experi mtal work going on pulling 
cry*.tais from a melt, and précipitât- 
log from supersaturated (lead) salt 
solutions. The last process has pro¬ 
duced large cryatala, but they are not 
very perfect and often contain large 
glassy inclusions. 

In trying to obtain highly dense 
ceramics, Copestake's group is con¬ 
cerned with the reasons behind dis¬ 
continuous grain growth. (The grain 
boundaries move so quickly that they 
leave pores behind rather than absor¬ 
bing them.) The facets on such grains 
have suggested to others that there 
may be a thin liquid layer at the 
boundaries, but so far they have not 
been able to detect it. Inclusions 
may hold up the grains, as in steel, 
but when discontinuous growth starts, 
the impurity concentration may build 
up to produce a liquid layer and hence 
the facets/ Interest is also high on 
the application of the latest theories 
of sintering, especially as they apply 
to the later stages in which grain 
growth is occurring; the theories to 
date do not Include this. 

They are much aware of Dr.D.Lewis' 
work at Battersea College (ESN 20-8), 
who has detected very high lattice 
strains -- what we have normally 
thought to be brittle ceramics. The 
stored energy per particle is compar¬ 
able to the surface energy. Some of 
his X-ray studies have been duplicated 
in the X-ray group at GEC, and now 
this group is Interested in determining 
whether the strain is in the bulk or 

Just in the surface layers. If the 
latter is true, it would explain the 
observation of increased interdi.'fusion 
with decreasing particle size. They 
are planning to examine this by X-ray 
line broadening, using long and short 
wavelengths to vary the depth of pene¬ 
tration of the beam. Experiments will 
start soon on the effect of this stored 
energy on sintering. (Lewis had found 
that with AI2O3, sintering took pie .<e 
at temperatures about 200°C lower thsn 
on sintering without prior grinding.) 
There la also some Interest in colloi¬ 
dal ceramics. 

The interaction with the diffrac¬ 
tions group is largely the result of 
the general interest of Mr. H.P.Rooksby. 
There la a long tradition of diffrac¬ 
tion and crystallography in the UK, 
and they still seem to be blossoming 
here. Since he Joined GEC in 1921*, 
Rookaby has been one of the pioneers 
in their industrial applications. His 
"chemical services" group provides 
routine powder diffraction, fluores¬ 
cent and spectroscopic analysis. In 
addition, a number of research projects 
are undertaken for the other labora¬ 
tories, or independently. He has 
helped train a number of well-known 
figures in diffraction in this country, 
such ea B.T.M. Willis. 

For a number of years E.H. Kellett 
and Rooksby have been studying graphlti- 
zatlon using X-ray line positions, 
breadths, and intensities under contract 
to AERE. Their work has been published 
in the literature, ao I will only 
briefly summarize their findings. Sur¬ 
prisingly, the expansion along the c- 
axls ¿s Independent of the state of 
graphitization (even though the basal 
plane spacing varies with perfection) 
except at perhaps near 2*.2°K. Measure¬ 
ments in this vicinity are just begin¬ 
ning to be made with a new cryoatat. 
The minimum in the coefficient of ex¬ 
pansion in the "a" direction has been 
confirmed and more accurately measured. 
The rms amplitude of vibration along’ 
the c-axis increases with temperature 
(more slowly for more imperfect gra¬ 
phite) and the "free space" - the 
spacing of based planes minus twice 
the rms vibrational amplitude - de¬ 
creases with increasing temperature. 
Because of the weak Interplanar bond¬ 
ing, this fact helpa to explain the 
increase in strength and elastic modu- 
111 with increasing temperature 

Brominatlon reduces the crystal¬ 
linity, but no compounds could be de¬ 
tected: Slight heating eliminates the 
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bromine, and the atructure can b® re¬ 
turned to its original state. Unfor¬ 
tunately, the effect of bromine satu¬ 
rate«; therefor,», it probably cannot 
be used to simulate the effects of 
radiation in a reactor, except quali- 

tatWely. WaUace #nd B> j # isherwood 

have developed a particular competence 
i », x-rav diiTraction topography, i 
rev Lan? —r. with many additional 

motion, (auch aa for film P1*”n,en^ 
and translation) is beinff built. Some 
intereatin* applications of the tech¬ 
nique have been made. For example, i 
one topograph, the location of each 
of the several polymorphs of =1C ln a 
polycrystalline deposit was obtained 
from the image, of a reflection from 

each polymorph. u»ln*.thVH!"!!« 
between two doubly-diffracted beams 
involving the 133 or 313. »"d the 222 
reflections, they have determined the 
lattice paramater of Si with a pre¬ 
cision of ± 3 * 10-5 S (The value 
differ, from th.$ of other investiga¬ 
tions by 1 X 10 4 X.) (J-B. Cohen) 

MBCHANICS 

Some Activities of the Cement and 
Concrete Association 
-The Cement aid Concrete Associa¬ 
tion in Great Britain is a non-profit 
body, financed by a number of cement 
manufacturers through a levy. I“ 
offers to users of cement and concr 
. servie® of «.chnlc.l Infor-« <m 
and impartial advice. Further activi¬ 
ties are research, technical education, 

the promotion of better and “ore. 
mlcal concreting practice, the 9‘“dy 0 
new uses of concrete, and the public - 
tion of both popular and scientific 
bioïlets and reports. The A.soci.tion 
res not engage in the manufacture or 

sale of cement. . , . 
Two aspects of work Pro"°ted by 

the association are represented by the 
Concrete Structures and Technology 
Group of the Civil Engineering 
ment of Imperial College, 
the Research and Development Division 
of the Research Station fit Slough, 

Bucks. about 19l|6 th<! Association 

established the Chair cf Co"®rata 
Structures and Technology which J* 

presently held by Profe”or/* L'J;:®, 
a nne vear program leading to a Diploma 
“of "^®r"lPCoU.*. (D.I.C.) 
blished to train prospective engineers. 
As the D.I.C. is not awarded by the 
University of London, the entrance 
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standards are set by the College. As a 
result, it ia possible for one *lth 

more professional than 9cada;"lc^8.1 ^ 
fications to be admitted. Abou 
students per year enter. 

The first term of the program 

includes basic courses in a"a^9e9; 
plates and shells, intermediate struc¬ 
tures and concrete technology. In the 
beginning of the second term, the stu- 
5e5ts elect a major and a minor course 

which are continued the thlrd the 
Using the major course as a basis, tne 
student is expected to write a disser¬ 
tation which is either a review paper 
or a completely worked-out problem. 
Some examples of dissertationepresented 

in May 1966 are (l) Earthquake effects 
in may 7 Tavlor* Í2) Membrane in structures, P.J.TayJor, V*> " 
stresses in hyperboloidal shells «>« 
revolution for cooling towers, 
T.J. Tipler; and (3) Methods of arrange¬ 
ment and tabulation to facilitate com¬ 
putation of the solution of linear 
equations for shallow cylindrical 
■hells, S.C. Chong. An important aspect 
of the program is the Design Pr°J®® * 
This is started at the beginning 
Second term, and a prize is awa;jedJ[°r 
the best design at the end the y®8r‘ 

Thoi^J» not properly considered an 
activity of the Association, one might 
mention the research a®tivity underway 
by members of the College staff and 
graduate students in Baker's group. 
One of the staff, Dr. J. Munro, is 
active in the field of reinforced con¬ 
crete shells. Some of his past work 
has been reported at the World Con¬ 
ference on Shell Structures in San 
Francisco in 1962 ("Some Tests on Thin 
Shells of Reinforced Mortar") and at 
the Symposium on Shell Reseaxch in 
Delft in 1961 ("An Investigation of 
the Strain Distribution in Reinforced 
Concrete Shallow Thin Shells of Nega¬ 
tive Gaussian Curvature"). One of his 
present students, K.C. Michael, is 
currently investigating the properties 
of various assumed forms for the re¬ 
flection in a Rayleigh-Ritz formulation 
of the so’ution for the bending of a 
shallow, hyperbolic paraboloidal shell 
with a rectilinear planform. Some 
assumed forms can be chosen whlch 98Ji8" 
fy certain realistic boundary conditions 
for the deflection but which lead to 
rather unrealistic behavior of the 

. transverse shear stress. is 
attempting to find a set of functions 
which will yield realistic boundary 
values for both deflections and stres- 

Some recent theses have included 

• I 

. -1 
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a very larpe amount of computational 
work performed on the "Altas" at the 
Institute of Computer Sciences which is 
located near University College. For 
example, P.J. Moss considered the non¬ 
linear behavior of a circular cylindri¬ 
cal shell li.ider axial load in "The 
Stability of Thin Shells" (1965)} and 
S.Z, Uzsoy worked up a finite differ¬ 
ence scheme for linear, elastic shells 
In "Certain Aspects of the Stress Anal¬ 
ysis of Shells of Revolution" (1966). 
This latter thesis includes an analysis 
of the Ferrybridge Cooling Tower as an 
example. Such computer work is likelv 
to Increase as IBM made a gift of a 
Model 7090 to the College two years 
ago; this has since been augumented by 
the installation of a Ferranti High 
Speed Data Link with the "Altas." 

In Baker's Structures Laboratory 
there are several tests in progress. 
The effectof oscillating transverse 
forces on reinforced beams is being 
observed} and rectangular slabs in 
biaxial stress are being loaded to 
test various failure theories. There 
Is a prestressed concrete nuclear 
pressure vessel that was heated and 
loaded to failure. Some of the experi¬ 
mental work is industry funded. 

The Research Station is set on a 
country estate in a strictly rural 
atmosphere a few miles from the center 
of Slough. The original house is still 
in use, but has been augmented by the 
addition of a number of attractive two- 
story concrete buildings. The original 
gardens are still maintained, and are 
available for the recreation of the 
staff. There is also a demonstration 
area where precast panels are displayed 
as well as prize-winning park benches 
and trash bins. 

In addition to the printing facil¬ 
ity for the many publications and tech¬ 
nical reports of the Association, the 
principal activities at Slough can be 
considered to be either in education 
or research and development. 

At present, about 1»0 students are 
housed on the estate at any given time, 
taking a variety of courses of a week's 
duration. These courses range from 
those designed for manual laborers to 
those for architects. A nearby estate 
has recently been acquired. With thia 
additional space, it is expected that 
the number of students that can be 
housed will be increased. It will 
also allow several courses to be con¬ 
ducted concurrently, and it la planned 
to extend the duration of some up to 
a month. 

The research and development 
activities can be broadly divided into 
Chemistry and Physics, Materials and 
Structures. The activities and scope 
of the Station are directed by a board 
which Includes a number of university 
professors} hence, work is not dupli¬ 
cated and information can be shared. 

The activities of the Structures 
Department are largely in testing and 
development, and a great deal of work 
is done for consulting firms at below- 
cost prices. However, on the analyt¬ 
ical side, Dr. W.B. Cranston la devel¬ 
oping computer methods for the analy¬ 
sis of elastlc-plaatlc plates, sheila 
and frames. 

There is a variety of projects in 
progress in the Testing laboratory. 
The feasibility of using a single 
dowel pin to Join a reinforced column 
to a beam is being studied (Fig. l). 
The T-shaped structure la loaded 
vertically in a testing machine while 
transverse loads are applied. 

na.i 

ruma! pMttiMi 
oi rmferwMtnt 
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The design of a hinge without 
reinforcement is being developed 
(Fig. 2). The actual hinge la taated 
in compression while an oscillating 
transverse load la applied. It is 
found that the complex atrasa distri¬ 
bution in the contact region of the 
hinge la such that the concrete 
develops appreciably more strength 
than heretofore expected. 

A very elaborate model of a fly¬ 
over (overpass ) waa in the final 
phases of being tested. Dead load waa 
simulated by hanging weights through 
"Christmas Trees" tbet were tied to 
the bridge deck. Linea of vehicles 
and an exceptional vehicle could be 
simulated. The entire assembly waa 
alao loaded by load cells to simulate 
the action of an adjacent section of 
the flyover. All readings of strain 
gauges were measured and recorded on 
digital voltmetera so that a large 
amount of data could be conveniently 
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taken. 
A vary iwpraaaiva expariment la 

tha ■o«*al of • cooling tovar which 
•tanda about 20 ft high. It la a true 
hyperboloid aa coaparad to tha Ferry¬ 
bridge tower which wae largely conical. 
The ahell wall la aade in aagaenta of 
a few inchea in height (aaveral aeg- 
menta »aaded to complete a level) and 
■ortaied together. A ring ia attached 
at the top, and the wall near tha 
botto* ia thickened. The aggregate in 
the concrete ia very eaiall in order to 
confora to the geoaetric aodeling of 
the actual tower. 

It wea originally thought that the 
mode of failure in buckling due to the 
wind-load would be largely confined to 
the upper region, and hence no pro- 
viaion for dead leading waa included. 
However, an obaerver at the acene at 
Ferrybridge took a photograph which 
ahowa large deflectiona in the lower 
region. Hence, aa an afterthought in 
order to aiawlate thia load effect, 
cablea which could be tightened were 
attached at about HO poMtiona between 
the ahell wall and the baae. 

The actual wind-load profile ia 
ahown in Fig. 3, ond the load will be 
applied by cablea tied through pada to 
the tower wall and a vertical poat 
attached to thy floor. The reaultant 
preaaure on the lee aide of the tower 
ia aaro, aa a aignificant contribution 
to the preaaure ia »ade by the internal 
flow. The electronic digital volt- 
■etera will be awved froai the aite of 
the flyover in order to facilitate the 
taking of data when tenting gata under 

way. 

¿Jftribtfidit 4 

Other eiamplea of work in progreaa 
were (l) a atudy of ahear failure in 
lr*n«v«r«#iy lo»d«d btavn• * cor- 
relation with yield-Line theory for a 
tranaveraaly loaded plate and, (3) 
progreaaIon and development of cracka 
In a beaw with tranavnrne reinforce¬ 
ment loaded by a conatant mowent. 

(H.E. Will lama ) 

MISCELLANEOUS 

The Shifting Educational Scene 
For a period, new universities 

seemed to appear almost weekly in 
Britain. Battersea, Brunei and Cran- 
field have achieved such status this 
summer. There is considerable discus¬ 
sion of the possibility of starting 
.lunior college systems. And the Uni¬ 
versities of Manchester, Leeds, Liver¬ 
pool, Sheffield and Birmingham have 
Joined together in setting up more 
common entrance requirements. While 
the vast majority of Englishmen still 
leave school before age 16, it is 
clear that thia will not be the case 
in five or ten years. 

The University of Manchester has 
started an honours course in "Liberal 
Studies of Science," aimed at giving 
students a broad picture of science, 
its application, structure, management, 
and its interaction with society. 
Students from the Sixth Form in human¬ 
ities will soon be accepted, as will 
those with backgrounds in science. 
The object ia to provide a program 
suitable for those interested in in¬ 
dustrial management and government, 
rather than science and engineering 
par ae. (The University of London 
has been experimenting with such a 
course for a few years.) (J.B. Cohen) 

BBC on Oceanography 
The British Broadcasting Company 

is now editing film for a aeries of 
seven programs on oceanography to be 
broadcast on television BBC-2 on 
Friday evenings at 7*30* Present 
schedule calla for the first program 
in the series on 18 November 1966. 

Although no details about this 
aeries are available, it is known that 
three daya of filming and recording 
were carried out in the US at Woods 
Hole and Scrippa. It is also known 
that Dr. John Swallow of NIC will be 
interviewed in one of the programs. 

Visitors to the UK during the 
period November-December may be inter- 
eated in viewing what promiaea to be 
an interesting and informative series. 

(J.E. Bennett) 

Mini Mini TV for Britain 
dive Sinclair, British electronics 

enginoer and President of Sinclair 
Radionics, Cambridge, demonstrated 405 
line microviaion TV (coat pocket size: 
4"X2.5"X2", 10.5 ounces) at the Tele¬ 
vision and Radio show. The key factor 
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In the "mini" TV' is a new type of simple 
30-transistor circuit which can be pro¬ 
duced at low cost. The firm maintains 
that "microvision will do for TV what 
the transistor did for radio." That 
is, move it from the corner in the 
living room into everyone's pocket. 
It also is claimed that the set makes 
possible the much discussed "look and 
talk" telephone system. Production 
plans of 1000/month starting in January 
were disclosed. Initial price will be 
L50. (P.D. Maycock) 

PHYSICAL SCIENCES 

Far Infrared Spectroscopy at Freiburg 
Prof. L. Genzel has long been 

known for his contributions to far in¬ 
frared spectroscopy. He left the 
Physical Institute of the University 
of Frankfurt in I960 to become the 
professor in charge of the infrared 
program at the Physical Institute in 
the University at Freiburg, Germany. 
According to Genzel, the Freiburg 
Institute was the first in Germany for 
which all areas of physics are under 
one institute. There are approximately 
10 professors of physics at Freiburg 
and the principal assistants (compar¬ 
able to associate professors) of Genzel 
are Drs.H.Happ, K.F.Renk and R.Weber. 

There are 20-25 research students 
active in far infrared spectroscopy. 
The programs are directed toward ob¬ 
taining a better understanding of the 
physics of solids; one of Genzel's 
principal goals seems to be that of 
obtaining a material from which a bulk 
detector and/or bulk harmonic generator 
can be developed. The far infrared 
laboratory is well equipped and in¬ 
cludes about 10 grating spectrometers, 
several Fabry-Perot interferometers 
(FP), at least one interference spec¬ 
trometer, and a Collins liquid helium 
generator. 

Although most of the experiments 
are performed with the classical mer¬ 
cury arc generator (incoherent), Happ 
is now completing the development work 
for a system that employs a coherent 
source and a crystal-diode frequency 
multiplier. The equipment is being 
developed for studying solids at wave¬ 
lengths of b mm and shorter. Although 
Happ is aware of the merits of detec¬ 
tion with crystal diodes (von H. Happ, 
W. Eckhardt, L. Genzel, G. Sperling 
and R. Weber, Z. Naturforsch., 12a. 
No. 6, 1957), he uses a Golay cell 
detector, thereby eliminating one set 
of critical diode adjustments neces¬ 
sary to obtain a signal initially. An 

FP, operated with 20;1 resolution, 
is used es a harmonic selector. In 
this arrangement a high resolution is 
not needed because the interferometer 
is required only to pass the desired 
harmonic and to reject the unwanted 
ones. 

OriginoLly Happ used an 8-mm kly¬ 
stron to drive a conventional cross- 
guide frequency multiplier-detector, 
but he is now using a 2-mm CSF carcino- 
tron for which the frequency can be 
easily changed. Available output power 
is 1 W but only 100 mW is used, because 
more than this will burn out the 
whisker of the harmonic generator. 
Oversized (4-mm) waveguide is used to 
minimize attenuation, and samples will 
be placed between two dielectric 
lenses. Most of Happ's recent effort 
has been consumed in developing his 
new system, and it appears that it 
will soon be completely debugged. 

The low burn-out levels of about 
a 100 mW for the whisker in a diode 
harmonic generator limits over-all 
system sensitivity. On the other 
hand, á driving power of several tens 
of watts can be used with a Froome- 
type plasma harmonic generator (K.D. 
Froome, Quantum Electronics III, 
Columbia University Press, edited by 
P. Gnvet and N. Bloemberger, 1964), 
but a plasma generator is to some ex¬ 
tent plagued by fluctuations in out¬ 
put power. In principle, generator 
stability can be improved by increasing 
gas pressure. Genzel feels that an out¬ 
put sufficiently stable for general 
spectroscopic use would result only for 
pressures so great that attenuation due 
to window thickness would be too exces¬ 
sive for practical use. 

In an effort to obtain a source 
of millimeter-wave power, Genze' 
recently generated Cerenkov radiation 
by accelerating electrons with a 200- 
kV potential. To obtain an inter¬ 
action that satisfies the conditions 
for producing the radiation, an elec¬ 
tron beam of several milliampères was 
directed along & small-diameter crys¬ 
talline rod. According to Genzel, the 
device will not provide a useful amount 
of output power unless electron bunch¬ 
ing is somehow accomplished. The pro¬ 
gram has now been abandoned, except 
for the completion of a paper, because 
Genzel feels that the bunching instru¬ 
mentation required would be too large 
and expensive for the generator to be 
of practical importance. 

The only current laboratory re¬ 
search on generators, per se, is 
directed toward an effort to find 



material from which a bulk (semiconduc¬ 
tor) harmonic generator can be deve¬ 
loped. However, Genzel has initiated 
an effort on the application of lasers 
to spectroscopy. Equipment is now 
being assembled and built for research 
on the application of a 300-/1 laser 
(H.A. Gobble, N.V.B. Stone, and F.D. 
Pinlay, Nature, 202. No. 4933. 685, 
Nay 16, 1964). AnFP will be used in 
an effort to reject the numerous ex¬ 
traneous lines which characterize the 
output of auch a laser. Genzel ex¬ 
pressed concern over the small amount 
of power available, and he is search¬ 
ing for a method of increasing the 
output level. 

The FP offers the advantage of 
possibly having the highest transmis¬ 
sion efficiency for a given resolution 
of any far infrared instrument. 
Genzel1a group has constructed several 
FP's for wavelengths between 100-600 /i 
that have Q-values of 5-30. 
transmissions up to 90^ have been 
obtained (R. Ulrich, K.F. Renk, and 
L. Genzel, IEEE Transactions on Micro- 
wave Theory and Techniques, Vol. MTT-11 
p. 363, Septen*>er 1963). Metal meshes 
are used as reflectors. The meah la 
made for sorting particles, and is 
manufactured by Buckbee Hears Company, 
245 East 6th Street, St. Paul, Minn. 
As previously mentioned, Happ uses an 
FP as a separator of harmonics, but a 
tunable FP can serve as a useful gen¬ 
eral-purpose band-pass filter. Appli¬ 
cation of the FP as a dispersion ele¬ 
ment has also been considered (R.Ulrich, 
K.F. Renk, and L. Genzel, IEBC Trans¬ 
actions on Microwave Theory and Tech¬ 
niques, Vol. MTT-11, p. 363. Sept 1963). 

Because some of the new low-tem¬ 
perature detectors have a fast reaponse, 
there ia need for a good high-speed 
chopper for the far infrared. A thin 
plate cf germanium to which is applied 
a static hagnetic field and the modu¬ 
lating voltage has been used for a 
chopper. The percentage modulation 
decreases with increased modulation 
frequency, but modulations in excess 
of 50$ have been obtained for fre¬ 
quencies up to 100 kc. Transmission 
and reflection measurements have been 
made on metallic meshes in an effort 
to find an efficient and broadband 
partially-reflecting plate for a 
Michelson Interferometer. Measurements 
have been made for normal and 45° inci¬ 
dence, and Genzel finds that the losses 
of the meshes studied are not larger 
than 1$. The transmission properties 
are a complicated function of polari¬ 

zation. Measurement results for the 
chopper and the neahes have been pub¬ 
lished (L. Genzel, Japan. .1. Appl. 
Phya. Ji, Supplement I, 353-357. 1965). 

Genzel has been a ms lor contri¬ 
butor (L.Genzel and R.Weber, Z.Angew. 
Phys. 10(4). p. 195, 1958, Translation! 
DDC AD 252 310) to the concepts of 
Fourier-type interference spectro- 
metera. These highly successful in¬ 
struments cannot be used in his studies 
of non-linear phenomena in solids, 
however, because a Fourier Instrument 
simply marks spectral elements by 
means of different modulation frequen¬ 
cies without selecting them out of the 
beam. Therefore, for non-linear 
phenomena one might use a grating mono¬ 
chromator (L. Genzel, H. Happ and 
R. Weber, Z. Physik 1^, 1-12, 1959), 
am FP instrument or a prism. Genzel 
feels that a priem spectrometer may 
now be possible below 250 cm" by 
using crystalline prism materials 
normally used in the near and medium 
infrared. This seems possible because 
it is now known that at low temperatures 
(4°-80öK) the prism materials become 
transparent in the far Infrared with¬ 
out losing their dispersion (H.Bllz 
and L. Genzel, Z. Physik ló^, 53. 1962! 
H. Hadni, Spectrochim. Acta. Ij), 793. 
1963). A remarkable exception la 
fused silica which does not change its 
absorption between 4° and 300 K and 
which is therefore an excellent window 
material for low temperatures. 
(M.W. Long) 

Sector-Shaped Antenna Patterns 
At the German Poet Office and at 

Siemens and Halske AG, much effort is 
being directed toward developing so- 
called sector-shaped patterns, the 
objective being to minimise sldelobes 
while retaining officiant aperture 
illumination. The ideal sector-shaped 
pattern is constant over the beam and 
has no sldelobes. Patterns actually 
considered are "cone-ahaped" because 
the apertures being used have circular 
symmetry. 

The German Post Office seems to be 
a combination of the Post Office De¬ 
partment as we know it in the States, 
the Federal Comaninl cat ions Commission, 
and the American Telephone and Tele¬ 
graph Company. Dr. G.F. Koch is Head 
of the Antenna Group of the Bureau of 
Telecommunications, German Federal 
Post Office, Darmstadt, Germany. A 
wide variety of microwave antenna 
research and development tasks are 
pursued under Koch's direction, 
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Including antennas for relay links and 
for satellite communications systems. 
The group was Involved with preliminary 
designs for the German earth satellite 
at Raisting, but detailed design and 
construction was handled at the Central 
Laboratory of Siemens and Halske in 
Munich. Antennas for relay links and 
for satellites are also Investigated 
at the Central Laboratory. 

At microwave stations a conven¬ 
tional parabolic-reflector antenna of 
relatively large focal length (shallow 
reflector) often cannot be employed 
because its sldelobe attenuation Is 
too poor. Horn-reflector antennas can 
sometimes be used, but they are bulky 
and expensive. However, a high-galn 
factor with hlgh-sldelobe attenuation 
(at large angles) can be obtained by 
Illuminating a deep reflector with a 
primer/ radiator having a pattern which 
Is approximately sector-ahaped. 

It ta well known that in the caa« 
of the twc dimensional problem, a 
sactor-eliaped pattern Is produced by 
a aln x/x aperture distribution which 
requires an Infinite aperture and an 
Infinita number ofoaclllatlona in the 
amplitude distribution. Koch haa In¬ 
vestigated the case of an axially 
symeietrlc aperture to produce a "cone- 
shaped" pattern, and aa expected, 
found that the required Illumination 
function la alao oscillatory and re¬ 
quires an Infinitely large apertura. 
However, the dealred patterns can be 
approximated with a finite aperture and 
a number of oaclllatlona In the distri¬ 
bution function. The calculated far- 
sone patterns are nearly constant In 
amplitude acroaa the main lobe, but 
the finite aperture width causea some 
wavlneaa In that lobe and the appear¬ 
ance of aldelobee. 

Koch hea studied analytically the 
detailed requirements for obtaining a 
sector-shaped pattern from a finite 
aperture, and he hea developed some 
feeds for the task (O.F. Koch, NTZ 1« 
No. 6, 3211-330, 19651 NTZ 1«^ No. 7, 
376-379, 1965)» the papers have bean 
tranalated Into English for publication 

aoon In yr¿-£flMmücfUgn» 
One of the feeds consista of a cantral 
waveguide and five conductors with 
circular croas sections arranged co¬ 
axially. In this way an aperture la 
obtained which constata of a central 
circular sons and five ring-shaped 
aectlona. In order to permit adjusting 
the amplitude and phase of the Individ¬ 
ual aectlona of the feed, the various 
outputs are connected to a power 

H3 

divider via phase shifters and atten¬ 
uators . 

Feed diameter is 26 cm, and the 
feed is so dimensioned that at 10 Gc 
the pattern closely approximates the 
desired sector shape. The calculated 
main-lobe width between 20-dB points 
is 120° and the calculated sidelobes 
are smaller than 20 dB below the main 
lobe. Measured patterns show reason¬ 
ably good agreement with the calculat¬ 
ed main lobe, but the t.ear-in side- 
lobes are only 17 dB below the main 
lobe. It was planned that the TE^ 
mode would be used in the various 
parts of the composite feed, but it 
has been difficult to suppress the 
TEM and higher order modes in the 
coaxial sections. A mode filter, 
consisting of radially arranged 
strips, has been used to abort circuit 
the radial (TEM) field components. 
Thla arrangement has provided a 10-dB 
reduction in antenna spillover, as 
comparad with a conventional horn feed 
that glvea equal antenna gain (G.F. 
Koch, Institution of Electrical En¬ 
gineers Conference Publication No. 21, 
London, 6-8 June 1966). 

Additional Improvements in the wide- 
angle radiation patterns will result 
from further reduction in the feed 
slde-lobea which are caused by cross- 
polarlzed components from the feed. 
Koch believee that he can suppress 
theae croas-polarized components, and 
he is therefore now trying to reduce 
overall feed alas In order to mini¬ 
mise aperture blocking. 

Peter Thust of Siemens and Halske 
has developed a horn feed, baaed on 
aector-shaping techniques, that has 
been successfully used to illuminate 
a parabolic reflector (P. Thuat, 
Proc. IEEE, 1239-1240, Sapt 1965» 
Frequent, 20, No. 5, 168-155, 1966). 
TE,,-modes are propagated in the wave¬ 
guide which la circular, and the feed 
can be ueed for two perpendicular 
polarisations over a broad frequency 
bend. The feed haa a large flange In 
the aperture plane, and on the flange 
thare are mushroom-shaped elements. 
Antenna gain with a 3-m diameter 
reflector la 43 dB over the frequency 
renge of 5.9-6.4 Gc. VIth edge 
abielda, sldelobe level is more than 
60 dH below the main beam for angles 
greater than 76°. 

Mr. V. Hebhan of Siemens and Halske 
haa been Investigating modified eec- 
tor-aheped patterns for use with 
attitude-controlied satellite-borne 
entennaa. For an ordinary pencil- 
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nu 
b«aa anvann«, a considerable part of 
the radiated energy ia waated by >y- 
paaaing the earth; on the other .land, 
if a highly directive bee» is 
only the central area of the earth a 
aurface ia well illuainated. To 
effect conatant illunination over the 
earth*a aurface, a cone-ahaped radia¬ 
tion pattern with a apherical deproa- 
slon la needed to coapenaate for the 
hlghar path-loases in the directions 
far removed from the beam center. 

Rebhan haa racently .,- 
Rebhan, Frequenx, 20, No. 5. 156-165, 
1966) a theoratical analysis and some 
experimental data on the illumination 
of a circular aperture for producing 
a uniform signal over the earth. 

(M.V. Long) 

NATO Advanced Study Institute on the 
Optical Properties of Solids 

NATO supports research in essen¬ 
tially three different ways. Similar 
to the system of research contracts 
in the US, research grants are given 
to inatitutiona for cartain projects; 
fellowships, particularly at the post¬ 
doctoral stage, are granted to »c»®"- 
tlsts in the NATO countriea; and last, 
but not least, advanced study insti¬ 
tutes are sponsored on topics of 
current interest. 

Since the optical properties of 
solids am presently in the focal 
point of research, NATO together with 
ONR and ARPA sponsored ouch an Ad¬ 
vanced Study Institute in Freiburg, 
Germany, 7-20 August 1966, on this 
subject. The Institute can best be 
compared with a summer school. A 
staff of lecturers present a review 

of their specialty to an •udi®nce°^1 
mostly the post-graduate 
discussions unite audience «"d 
in on evaluation of the present status 
and the future development of the 

field in general. Out °f *h*8® ^19- 
eussions, it is expected that the 
participants will gain some feeling 
of research accomplished, in Process, 
and directions xo go in pursuit of new 
research activities within their own 

countries. 
Twenty-four lecturers presentea 

the different sspects of solid-state 
optics to one hundred registered par¬ 
ticipants. Neither staff nor audience 
was restricted to countries of the 

NATO community. The ®xcel}9"t t 
indispensable lectures on the spectra 
of amorphous materials by J. Tauc, 
from NATO-opposed Cxechoslovakis, and 
on excitons by S. Nikitine of France 

proved the internationality of thia 
effort beyond the boundaries of NATO. 

Lattice dynamics and optical fea¬ 
tures induced by impurity and defect 
states were wall represented at the 
Institute through lectures by H. Bilz 
(Frankfurt), L. Genzel (Freiburg), 
C. V. McCombie (Univ. of Reading), 
S.S. Mitra (U. of Rhode Island), and 
R. H. Silabee (Cornell Univ.). 
S. Marshall (Argonne National Lab.) 
lectured on the EPR of ions in crys¬ 
tals. D.L. Wood (Bell Labs) and 
D. S. McClure (U. of Chicago) presented 
the electronic spectra of iona and 
molecules, respectively. Excitons 
were the subjects of lectures by 
S. Nikitine (Strasbourg) and D.Reynolds 
(Wright-Patterson AFB). F. Matossi 
(Freiburg) and J.J. Markham (U. of 
Chicago) talked on luminescence and 
the configurational model. The pres¬ 
sure dependence of optical spectra 
and magneto-optics were dealt with in 
lectures by D. Unger (bright-Patter¬ 
son AFB) and S.D.Smith (U. of Reading). 

The close and indispensable rela¬ 
tion between the band structure of a 
solid ond its optical properties was 
the central theme of a number of 
lectures. L. Pincharle (Kings College, 
London) presented the fundamentals of 
the Und model and H. Jones (Imperial 
College of Science A Technology, Lon¬ 
don) developed the related group 
theory. M. Cardona (Brown University) 
went in detail into the intricacies 
of dispersion relations. B.O.Séraphin 
(Mlchelson Uboratory) reported on the 
more recent differential reflectance 
techniques, in particular electro- 
reflectance. R. Potter (NOL Corona) 
and J. Dixon (NOL White Oak) gave 
excellent surveys of the fundamental 
experimental techniques in optical 

studies. , 
The organizers of this Advanced 

Study Institute, S. Nudelman and 
S.S. Mitra (both of the U. of Rhode 
Island) and F. Matossi (Freiburg) 
deserve credit for a smooth and 
efficient organization. They managed 
to extract manuscripts from the lec¬ 
turers in time to distribute the lec¬ 
tures ahead of time, and they tape- 
recorded the lively and informal panel 
discussions. Both will be published 
as Proceedings of the NATO Advanced 
Study Institute by Plenum Press before 
the end of the year. In addition, a 
detailed report will shortly be 
available from this office. 
(B.O. Séraphin) 
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PSYCHOLOGICAL SCIENCES 

It Isn't What You Have — It's What 
You Want That Counts 

The Danish concept of "trivsel" is 
related to satisfaction, but it has 
not a precise English equivalent. 
Broadly speaking, trivsf.T implies, in 
addition to satisfaction, a certain 
general state of individual seli-ful- 
fillment, congruence of expected and 
achieved goals, etc. Eggert Peterson. 
Director of the Danish Mental Health 
Associât! tin in Copenhagen, has been 
interested in the concept for some 
years, and currently is completing an 
extensive study of trivsel in Danish 
industry. Data analysis has not yet 
been completed, and Petersen is not 
ready to commit himself with regard 
to his findings or their significance. 
There are, however, certain trends 
emerging from the data which give rise 
to rather intriguing speculations 
about the ideal society. Because of 
the interest on the contemporary 
American scene in philosophical issues 
related to utopian societies, it is 
considered both timely and appropriate 
to engage in a bit of speculation on 
the basis of imcomplete data. 

Within the past seven years Denmark 
reportedly has experienced a kOtf> rise 
in national income over the cost of 
living. There is no significant un¬ 
employment, university education is 
free to all, medical care is provided 
from the cradle to the grave, and there 
are old-age benefits for all. At the 
same time there is reported to be a 
belief in some circles that the Dan^s 
are more generally dissatisfied with 
their present life situation than they 
were seven years ago. The possibility 
that progress toward a utopian society 
was hindering individuals in their 
search for trivsel led Petersen to 
embark on a rather extensive aeries 
of studies. 

Subjects for the present study were 
obtained from 15 factories which were 
considered to constitute a represen¬ 
tative sampling of Danish industry. 
A 59-item satisfaction scale provided 
the primary data for the study. This 
scale, based on a mathematical model 
developed by George Rasch, Professor 
of Statistics at Copenhagen University, 
provides for analysis of trivsel in 
terms of two parameters. One para¬ 
meter characterizes the individual 
and the second characterizes the 
factory. (An extensive discussion of 
this model may be found in a recent 

U.5 

papnr by Rasch -- An Item Analysis 
Which Takes Individual Differences 
Into Account, Brit. J. Math, and Stat. 
Psych., 12, *»9-57, 1966.) Considerable 
biographical information was available 
on the subjects, and information also 
was available on a number of variables 
characterizing the factories. Peter¬ 
sen's theoretical position is basi¬ 
cally quite atraightforwards satis¬ 
faction or trivsel is considered to 
be a function both of an individual's 
expectations and the degree to which 
these expectations are fulfilled by 
his milieu -- in this case the factory. 

His results to date Indicate that 
satisfaction appears to be inversely 
related to expectation. That ia, the 
lower one's expectations, the more 
likely they are to be fulfilled and 
the higher the degiee of aatisfaction. 
Generally speaking, individuals with 
a history of broken horn*, low social- 
economic status, etc., ii> fact, 
characteristics directly opposite to 
those usually associated with healthy 
adjustment, demonstrated a higher 
degree ,of satisfaction. Again, the 
expectations of individuals with 
disturbed or impoverished backgrounds 
did not appear to reach the same mag¬ 
nitude levels as their more fortunate 
colleagues. 

A number of variables pertaining 
to chsructeristies of factories were 
found to be algnifleantly related to 
satisfaction. For example, group 
size was inversely related to satis¬ 
faction, and area of working space 
was found to be directly related. 
Greater satisfaction was found in 
those factories where forvm«n were 
Imported from other departments rather 
than b,>ing promoted from within the 
department which they aupe-viae. 
Moreover, trlvael was found to hold 
a direct and positive relationship to 
the percentage of the people in the 
work group who held leadership rolea. 
Thus, trivsel appeared lower In those 
factories where the nature of the 
work was sufficiently routine or un¬ 
complicated aa not to require a mul¬ 
tiple leadership hierarchy. 

As indicated at the beginning of 
this article, Petersen la not yet 
ready to claim that the increase of 
well-being among the Danish people 
has led to a commensurate decrease in 
trivsel or satisfaction. In fact, 
his present research really lon't 
designed to provide a direct teat of 
such a hypotheale. On the other hand, 
he is beginning to think in terms of 
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a formulation wharaby expectation ac¬ 
celerates at a greater rate than the 
■tandard of living In the prosperou* 
or utopian society. This Increases 
the discrepancy between expectation 
and realization of expectation which 
in turn leads to a consequent decrease 
In trivael. (J.E. Pasmussen) 

Notes <»n Danish Military Psychology 

Service 
-The Danish Armed Forces Psycholo¬ 
gical Service (MilitaerpsyWoloKisk 
TJeneste or MPT) was described In some 
detail about 1# months a^o In Techni¬ 
cal Report ONRL-lB-65. Since that 
time the ornanizetion has continued to 
grow, and it recently has been assiíçned 
a resp.».Mibility that will make this 
group one of the more si(rnmcant «"Ul- 
tary psychology organizations in 

Europe. 
The structure of MPT has not 

changed markedly from that described 
In the 1965 report. The staff has 
been increased by two military psy¬ 
chologists, and it is hoped to add 
four more fully-trained civilian 
psychologists and an unapecified num¬ 
ber of aupporting peraonnel in the 
near future. When this comes about, 
there will be some reorganization, 
moatly to accommodate the programs 
upon which MPT will embark in the 
Immediate future. 

Hit- p-onounced lack of interest in 
selection which has been present for 
some time at MPT remains unchanged. 
This Is not surprising, as there is 
compulsory military service ^ «I1 
male Danes, and the primary need for 
selection programs comes in the ap¬ 
pointment of officer candi Ja tes and 
aviation cadets. Likewioe, classifi¬ 
cation is not a ma lor problem, as 
relatively few men from the total 
avaliable population go to specialized 
service schools. These individuals 
are picked from the small but rela¬ 
tively essy-to-identlfy group of 
superior conscripts. The previously 
reported trend towerda an increasing 
emphasis In training has continued. 
However, this coming fall will see an 
expansion of research both in the areas 
of small group Interaction and In 

t raining. 
yiilîn the Danish MPT has been 

engaged for some years In giving 
lectures or courses to various cate¬ 
gories of personnel, this function is 
assuming such magnitude that a special 
section is being established to handle 
the teaching program. The Danes 

probably emphasize the role of 
teaching as much, if not more, than 
any other military psychology pro¬ 
gram in Europe. As might be expected, 
lectures are given to cadets and mid¬ 
shipmen at the service academies, 
and for some time a three-month 
course has been offered for junior 
officers who are scheduled to serve 
as instructors in military schools. 
This year a program has been estab¬ 
lished whereby all Danish Army 
officers at the Major level will 
receive two weeks of sensitivity 
training. It is interesting to note 
that the more rigid and tradition- 
bound Danish Navy is not partici¬ 
pating in the programs however, 
those senaitivity training courses 
held to date have been both very 
wall received and Judged to be quite 

successful. 
Probably the most significant 

recent development in Danish mili¬ 
tary psychology is the decision to 
establish a l*-year program in the 
principles of military psychology 
and education at the level of the 
Command and General Staff Course. 
At present, senior officers being 
groomed for major command positions 
and/or promotion to general officer 
rank have two options for specialized 
training in this course! a two-to 
three-year tactical course or a 1*- 
year technical curriculum. The 
third option, which will be under 
the direction of the MPT is intended 
to prepare officers for command of 
service schools and senior billets 
concerned with militsry manpower 

utilization. 
The history of this development 

is quite intriguing, and it probably 
would not have occurred exactly in 
this manner in any country other than 
Denmark. At this point, it might be 
added that the factual statements, 
as far as can be d«termined, are 
correct! the interpretation of the 
events and cultural influences 
leading up to establishment of this 
cours« is that of the present writer 
and should be accepted as such. 

The Danish people are far more 
concerned with butter and eggs, 
drinking beer, education, housing, 
medical advances, and "trivael" 
(satisfaction, fulfillment of per¬ 
sonal life goals and enjoyment of 
living) than they are with national 
defense and the military. It might 
be tefe to say that the Danish 
people as a whole are mildly anti- 
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military. The German occupation of 
World War II Is vividly and unpleasant¬ 
ly remembered. Moreover, one occa¬ 
sionally receives the impression that 
Danish history plays some part in the 
genius of present-day attitudes. If 
one or two of the better-known Danish 
kinps of the 17th and 18th centuries 
had spent more time at home in the 
pursuit of trivsel and drinkinp beer 
instead of attemptinp to conquer his 
neighbors, Denmark well mi^ht be a 
much larger and influential country 
today. 

Coupled with a less than enthu¬ 
siastic attitude toward the military 
is a deeply ingrained pride in and 
defense of intellectual and personal 
freedom. A democratic expression of 
individual opinion on any issue about 
which one miffht become exercised is 
a highly prized "right" or prerogative 
of all Scandinavians — and there are 
few countries in the Western World 
where the citizens make greater use 
of this right than do the Danes. 
While it is recognized that the Scan¬ 
dinavians do not have a monopoly in 
this regard, ti:e mass communication 
media does have a tremendous influence 
in conveying their current attitudes, 
especially of the Danish population. 
Moreover, the responsiblity for 
expressing these attitudes is not 
vested solely in professional commen¬ 
tators and correspondents. The Danish 
newspapers serve as a forum in which 
current problems are aired by indivi¬ 
dual citizens. Letters to the editor 
and interviews with individuals on 
controversial subjects in the daily 
papers would appear to be on a par 
with national and international news 
in terms of importance. Of more than 
passing significance here is the fact 
that both elected and appointed offi¬ 
cials in the Danish government are 
strongly influenced by and responsive 
to public opinion. 

The combination of generally anti¬ 
military attitudes among the citizens 
of Denmark and a government which 
traditionally is heavily influenced 
by attitudes of the people it repre¬ 
sents might well be enough to make 
one wonder how any type of organized 
and effective armed force can be main¬ 
tained. Continuing with the subjec¬ 
tive and sweeping generalizations 
which have characterized the last two 
paragraphs, it would appear that the 
answer to this question lies in the 
fact that the Danes tend to be 
"realists." They know that Denmark 

H7 

cannot maintain an armed force which 
could cope singlehandedly with all 
possible threats to their sovereignty! 
however, from bitter experience they 
are aware of the necessity for main¬ 
taining a sound defensive posture and 
thus are members of NATO. While the 
military is considered to be of suffi¬ 
cient importance that all physically 
fit Danish males are conscripted for 
military duty, the armed forces (par¬ 
ticularly the army) also constitute 
one of the favorite topics of public 
discussion and newspaper criticism. 
The attacks tend to be quite broad in 
scope, ranging from strategy and tac¬ 
tics of military defense to manpower 
utilization. 

It would appear that the new 
option at the Command and General Staff 
Course level has evolved from a period 
of intense political and newspaper 
criticism of the armed forces which 
occurred about two years ago. At that 
time, there was concern that the 
services were too military and too 
"Prussian" in their attitude toward 
and handling of the young men entering 
the forces through conscription. In 
some respects this wave of public 
sentiment for increased military "de¬ 
mocracy" is analogous to that which 
occurred in the US following World War 
II. 

In February 1965 the Minister of 
Defense established a "Military 
Climate Committee" to study wsys in 
which none "psychologically sound" 
attitudes could be Introduced into 
the armed forces. The Committee was 
chaired by the Director of the Danish 
Office of University and Technical 
College Education, and consisted of 
UO members, half of whom were military 
and half civilian. LCOL Finn Agersted, 
Director of the Military Psychology 
Service, acted as secretary. The 
group took a rather broad approach to 
their task, snd started by collecting 
and categorizing specific examples of 
problems which might have any conceiv¬ 
able bearing on the issues at hand. 
Next, an effort was made to concep¬ 
tualize the fundamental difficulties 
or causal factors which characterized 
the various categories. On the basis 
of this exercise, it was concluded 
that difficulties associated with 
interpersonal communication and other 
dimensional small group interaction 
constituted the most important single 
factor underlying the problems to 
which the Committee had been exposed. 
In a report summarizing their findings 

i la 
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three courees of act Ion were recom- 
mended to the Minleter of Defense¡ (1) 
the military psychology research pro¬ 
gram should be expanded, (2) military 
officera should he given advanced 
education in the areas of personnel 
management, leadership, and education! 
and (3) a program should he introduced 
which would enhance military management 
effectiveness, intra-aervice coopera¬ 
tion, and communication through a 
systematic reshaping or changing of 
officera' attitudes. Because of this 
lattS'- recommendation, the programs 
outlined by the Committee have occa¬ 
sionally been referred to unoer the 
rather misleading heading of "military 
democracy." In fact, nothing in the 
Committee's report or recommendations 
would lead to changes either in mili¬ 
tary structure or delegation of 
authority. The emphasis is solely on 
changing the broad management approach 
to carrying out presently existing 
tasks or functions within the armed 

forcea. 
The 1(0-man Military Climate Com¬ 

mittee has completed its task and will 
be dissolved this month. At the same 
time a seven-man executive has been 
formed to serve as a continuing advi¬ 
sory group to the Minister of Defense 
for implementing the major Committee 
recommendations. In addition to the 
Director of the Military Psychology 
Service, the Executive Committee will 
be composed of one representative from 
each service, two civilian educators, 
and a representative of the Welfare 

Miniatry. 
Concrete and meaningful steps 

already have been taken to carry out 
the major recommendations of the 
Military Climate Committee. The six 
new professional staff members of the 
MPT will constitute an increase of 
approxlnately one-third in the size 
of the organization and should mate¬ 
rially enhance its research capacity. 
The sensitivity training, commented 
upon earlier, is aimed at carrying out 
the recommendation concerned with 
attitude change. The establishment of 
the new li-year program at the level 
of the Command and General Staff 
Course will he the means of carrying 
out the recommendations for advanced 
education in personnel management. 

It will be at least one year, if 
not a year and a half, before any 
officers actually are assigned to the 
new course, and the full curriculum 
has yet to be determined. At present 
it is planned that the first six months 

will be spent at Copenhagen University 
attending formal courses which will be 
developed and taught by members of the 
Psychological Inrtitute. The next 
year will be spent at the MPT, where 
academic work will be combined with an 
exposure to research. Thus, during 
the second six-month period, a fornwl 
course will be given in statistics and 
the officers will work as assistants 
in an ongoing research program. 
During the final six months, the stu¬ 
dents will be expected to carry out an 
independent research project. 

There are few countries anywhere 
in the world where a military psycho¬ 
logy program has been given as great a 
degro.i .f responsibility and latitude 
within the armed forces essentially to 
influence the basic structure of the 
services. In some respects this situ¬ 
ation may provide a test of whether 
psychological theory and the state of 
the art in the behavioral sciences are 
sufficiently advanced to have a signi¬ 
ficant impact in changing the charac¬ 
ter of an institution as old, large, 
and well established as the Danish 
Army. Unfortunately, social psycho¬ 
logy is not particularly strong in 
Denmark. On the positive side, the 
MPT is generally well accepted by the 
military. About half of the profes¬ 
sional staff are service-academy 
graduates who have considerable ex¬ 
perience as line officers, as well as 
formal training in hology to a 
level roughly equivalent to the US 
doctorate. Moreover, Agersted, who is 
directing the program, has the reputa¬ 
tion of being a highly skilled mili¬ 
tary administrator and an excellent 
applied psychologist. He also has 
quite strong support from and is well 
respected by civilian psychologists 
and the Danish academic community! in 
fact, he is president of the Danish 
Psychological Association. Thus, it 
should be extremely interesting to 
follow the developments in Danish 
military psychology over the next fei* 
years. (J.E. Rasmussen) 

NEWS AND NOTES 

The Council of the Scottish Marine 
Biological Association has announced 
the appointment of Mr. Ronald X,Currie, 
BSc, as Director of the Marine Station, 
Millport, Isle of Cumbrae, Scotland. 
Currie has been Head of the Biological 
Section of the National Institute of 
Oceanography, Wormley, Surrey, for a 
number of years and brings to the 
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Millport Station experience and a back¬ 
ground of considerable breadth and 
depth. 

In European circles, Currie has 
been active in the Intergovernmental 
Oceanographic Commission, the Scienti¬ 
fic Committee on Oceanic Research and, 
more recently, was appointed Secretary 
of the Oceanographic Section, Inter¬ 
national Union of Biological Sciences. 
He Is also well known in the Americas, 
both from visits to oceanographic cen¬ 
ters within the US and from partici¬ 
pation in the First International 
Oceanographic Congress, New York, 1959, 
and the Symposium on Oceanography of 
the Western South Atlantic, Rio de 
Janeiro, 196¿». Currie, with an active 
interest in plankton and organic pro¬ 
duction in the sea, has been concerned 
for several years with the coordina¬ 
tion of the International Indian Ocean 
Expedition and participated as Princi¬ 
pal Scientist on a number of cruises 
of the RRS 'Discovery.' His publica¬ 
tions have covered a variety of topics, 
including the environmental features 
in the ecology of Antarctic seas, the 
Indian Ocean standard net, and oceano¬ 
graphy in Brazil. 

Currie assumed the responsibili¬ 
ties of Director of the Millport lab¬ 
oratory at an especially important 
point in the long development of this 
major Scottish laboratory. The Na¬ 
tional Environment Research Council 
has recently approved, for 1967-68, 
the first installment of the capital 
sum required to construct the new 
mainland laboratory near Oban. The 
laboratory can thus take the first 
step towards implementation of the 
plans for expansion of research on the 
Scottish West Coast which have been 
under consideration for a number of 
years. (J.D. Costlow) 

The Challenger Society, organized 
in 1903 to promote the exchange of 
ideas in the area of marine biology 
and oceanography in the United Kingdom, 
offers a unique opportunity for Ameri¬ 
can scientists visiting the UK to meet 
informally with British scientists and 
actually participate in the meetings. 
There are normally four meetings each 
year, usually lasting two days and, 
with the exception of the January 
meeting, marine laboratories and uni¬ 
versities with programs in marine 
biology and oceanography serve as the 
host organization. They are attended 
by established workers in these fields 
as well as by students and recent 
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graduates. The host institution is 
open to visitors during the meetings 
and, in udditlon to providing for an 
Inspection of the research and teach¬ 
ing facilities, it gives an excellent 
opportunity to discuss research at a 
level of detail which is rarely pos¬ 
sible in the larger symposia. 

At the two most recent meetings 
of the Society, held at the Department 
of Oceanography, Univ. of Southampton 
and the Marine Biological Station, 
Port Erin, Isle of Man, papers were 
presented which included the following 
topics: ecology of rocky shores; 
populations of Laminaria Hyperborea 
from various latitudes; Identification 
of marine sediments by echo-sounders; 
distribution of pelagic polychaetes' 
in the Pacific and Atlantic Oceans; 
studies of the structure of the floor 
of the Atlantic Ocean; and recent 
changes in the Manx scallop fishery. 

The next annual meeting is sched¬ 
uled to be held in London, January 
26-27, 1967. in the British Museum of 
Natural History. The Convener, 
Mr. R.S.Glover, has indicated that he 
would especially welcome as speakers 
American scientists who are visiting 
or working in the UK at that time. 
Marine biologists or oceanographers 
who would be interesteo in attending 
and presenting a paper should write: 
Mr. R.S. Glover, Convener, Oceanogra¬ 
phic Laboratory, 78 Craighall Road, 
Edinburgh 6, Scotland. (J.D. Costlow) 

A new space project consortium 
has been set up by agreement between 
leading aerospace firms in Western 
Europe. The firms involved are Engins 
Mstra (France), Hawker-Slddeley (UK), 
Entwicklungsring Nord (w. Germany), 
and SAAB (Sweden), and they will sub¬ 
mit Joint tenders for future satellite 
or space probe projects within Europe 
and elsewhere. 

The National Computing Centre, 
now under construction at Manchester, 
will be equipped with its first 
machine — a KDF-9 built by the 
English Electric Leo Marconi group -- 
early next year. The Centre's Direc¬ 
tor, Prof. Gordon Black, stated at a 
recent press conference that he hoped 
the Centre would become the focal 
point of a first computer grid system 
serving the UK. By 1972 it would be 
possible to link the installation at 
Manchester by post office telephone 
lines with approximately 12 computers 
in other parts of the country, so that 
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universities, resesrch organizations, 
and industrial firms could have imme¬ 
diate access to computer facilities at 
any time. 

University College, London's, Elec¬ 
trical Engineering Dept., under Prof. 
H.E.M. Barlow, is to carry out a re¬ 
search contract on the uae of wave¬ 
guides with low power loaa for the 
transmiaaion of microwave meaaages. 
The work will include the installation 
and testln.T of a one-mile length of 
circular waveguide at the Poat Office 
Engineering Department's new research 
center at Martlesham, Ipswich, to 
which the Dollis Hill establishment 
is scheduled to move in the near 
future. 

The Royal Society ia to send a 
two-man team to Aldabra, a long-iao- 
lated coral atoll north of Madagascar 
where flora and fauna have been al¬ 
lowed to breed unhindered by man. 
Dr. D.R. Stoddard, Dept, of Geography, 
Cambridge Univ., will study the vege¬ 
tation and general composition of the 
land, and Dr. C.A. '■'right, Dept, of 
Zoology, British Museum of Natural 
History will study the animal life. 

Sir Willis Jackaon. Professor of 
Electrical Engineering at Imperial 
College, London, has been elected next 
year's President of the British Asso¬ 
ciation for the Advancement of Science. 

J,A. Ratcllffe, formerly Director 
of the Radio and Space Research Sta¬ 
tion at Ditton Park, Slough, will be 
President of the Institution of Elec¬ 
trical Engineers for 1966-1967* 

Dr. F,S. Dalnton has been appoin¬ 
ted Chairman of the Advisory Committee 
for Scientific and Technical Informa¬ 
tion, aucceeding Sir James Cook. 

Dr. C.C. Spicer, at present Chief 
Statistician (Medical) at the General 
Register Office for England and Wales, 
is to be Director of the Medical Re¬ 
search-Council's new Computer Unit, to 
be aet up in London early in 1967* 

Members of the Computer Board for 
Universities and Research Councils 
have been appointed as follows: Prof. 
B.H.Flowers ('’hairman ), Prof. Gordon 
Black, Prof. C.E.H. Bawn. Lord Hala- 
bury. Prof. D.J. Finney and J.K. 
Steward. 

Prof. E.A. Guggenheim. Professor 
of Physical and Inorganic Chemistry at 
the Univ. of Reading, retires Sept. 30 
to become Professor Emeritus. He will 
be succeeded as Head of the Dept, of 
Chemiatry by Prof. G.W.A. Fowles. 
Professor of Inorganic Chemistry at 
Reading. 

Dr. C.H. Mortimer, resigning 
Director, will join the University of 
Wisconsin at Milwaukee, to continue 
his research on the Great Lakes. 

Technical Reports of ONRL 
The following reports have recent¬ 

ly been issued by ONRL. Copies may be 
obtained gratia by Defense Dept, and 
other US Government personnel, ONR con¬ 
tractors, and other American scientists 
who have a legitimate interest. How¬ 
ever, because of the frequent content 
of proprietary and prepublication in¬ 
formation, the reporta cannot be sent 
to libraries or to citizens of foreign 
countries. Requests for ONRL repor’ts 
should be addressed to: Commanding 
Officer, Office of Naval Research 
Branch Office, Box 39, Fleet Poat 
Office, New York 09510. 

ONRL-39-66 Some Electromagnética in 
W. Germany by M.W. Long 

ONRL-40-66 Medical Education and 
Research in Spain by 
C.N. Pelas 

ONRL-41-66 Some Programs on Milli¬ 
meter and Submillimeter 
Wave Spectroscopy in 
Europe by M.W. Long 

The following conference reports 
are releaaable to European scientists: 

ONRL-C-15-66 International Symposium 
on Reaction Mechanisms 
of Inorganic Solids by 
S.Y. Tyree 

ONRL-C-16-66 Seminar on Strength of 
Materials, Cavendish 
Lab, Cambridge by 
J.B. Cohen 

ONRL-C-17-66 Conference on the Phyaica 
of Semiconducting Com¬ 
pounds, Univ. of Swansea, 
Wales, by B.O. Séraphin 
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NOTES ON PSYCHOLOGY IN NORTHERN IRELAND 

Queen's University of Belfast is the only university in 
Northern Ireland. Founded aa a constituent college of the 
Hovel UniversUy of Ireland in 1045. it «as separated from 
that institution in 1900 and «ranted full university status. 
At nreaent the University receives its primary rinancJ;al, 
port from the Government of Ulster, and it has grown o n 
six colleges. The student body numbers approximately 5,000 

and ren. Degrees are awarded in a «!*• range of fields, 
including agriculture, law, medicine, and theology. 

The main campus is located about one mile from downtown 
Belfast; however, the University's growth has been such that 
various departments and buildings are spread out in quarters 
TTi far as a mile away. The Psychology ”nd- 
row of four stately and spacious houses on a beautifully land 
scaped and tree-shaded suburban street. The adTnJ^}-^ra^ 
offices of the Department are at 1 Lennoxvale. While y 
universities in the United Kingdom have taken over former 
residences to meet their expanding space “•‘j8* 
houses are as elegant, well maintain*d, and desirably locat 
nq those at Belfast. Moreover, the Department has another 
distinction with regard to space in that ®laaaJ°0™» ^e^their 
and laboratory accommodations are fully adequate to meet their 

needs . 

The Psychology Department was established in 1946, 
the ChairÄTnVI, »as been held by Professor George 
Seth since its establishment. There are now twelve sta 
Dositions on th? Belfast faculty but only ten are filled. In 
fact recruiting of qualified faculty members is considered 
bv Seth to constitute the most serious problem facing the 
Department.C° In addition to being geographically removed from 
major British centers of research, the profes¬ 
sional isolation in Belfast is Intensified by the sheer cost 
and inconvenience of a ship or plan, trip "across the water 

England or Scotland. The situation also is complicated 
by the fact that Belfast is the primary «mploym®nt ar«afor 
Dsvchologlsts who are natives of Northern Ireland and do not 
Sish to leave the country. Seth is quite concerned about 

the possible intellectual lnbr®®dln8.a^ds‘®rH'tJa"uit5 ^ 
result if Belfast graduates are appointed to 
Last but not least, within the past couple of years the 
Department has suffered the loss of least two 
people, one through emigration to Canada and the other to 
Tnnrinn As a means of circumventing these difficulties 
anddproviding*at*least an intarlm .elution, there is a keen 
interest in appointing visiting professors from the US or 
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other countries. 

It is rather interesting that, in spite of faculty 
shortages, Seth does not plan to limit the number of students 
enrolling in psychology. At present there are over 700 
students enrolled in various courses, a number which Seth claims 
exceeds the psychology enrollment of any department in the UK. 
One cannot help but speculate as to the problems which this 

situation will create in the future. 

Reportedly, the Department is moving toward a speciali¬ 
zation in educational and clinical psychology, even though this 
may not be clearly apparent when one considers the interests 
of the present staff. Clinical training is provided by a 
rather excellent Department of Psychology in the Medical School 
rather than by Seth's Department. Seth himself has a back- 'i 
ground in educational and child psychology, ''.Ithough he apparently 
has not been active in research for some time. He is, however, 
the current president of the British Psychological Society. Dr. 
R.G.A. Stretch, who emigrated to Canada last year, probably was 
the strongest and most active investigator in the Department. 
Just prior to his departure, Stretok finished the establishment 
of a complete and sophisticated laboratory for operant condi¬ 
tioning studies. This laboratory was equipped under a grant 
from the Medical Research Council for ^he study of the effects 
of stress in pregnant rats on the behavior of offspring. While 
this work did not really get underway before Stretch's departure, 
the equipment has remained with the University. One of Stretch's 
former students, Mr. D. Blackman, who was recently appointed to 
the faculty as an Assistant Lecturer, has taken over the labora¬ 
tory and is doing a doctoral dissertation in the area of operant 
conditioning. 

The Belfast Department has a relatively small but well- 
equipped animal facility. Mr. Robert N. Hughes, a newly 
appointed lecturer, recently has taken over the animal labora¬ 
tory for his studies in comparative psychology. In many respects 
Hughes might best be characterized as a naturalist. His primary 
interest is in studying normal development and establishing 
behavioral parameters for various anecies of animals commonly 
used for laboratory research. In essence, Hughes contends that 
psychologists have far too little information on and understanding 
of the animals which are subjected to experimental manipulation 
in university laboratories. 

Hughes recently has initiated a series of studies on 
exploratory behavior of the rat. At present he is observing 
and systematically recording the exploratory behavior patterns 
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of rata in novel and familiar surroundings. His apparatus 
conaiata'of^two identical boxes which are separated by a 
oartition. Animals are put in one side of the box Ior 
Ph hours to become accustomed to their surroundings. After 
this time! perlcSlc measures cf exploratory behavior are made, 
and the partition separating the boxes is then removed. Th 
nrimarv variable being manipulated at present is the age of 
^animals A single strain of rat- is being used, and 
Hughes has gone to great lengths to ensure that the animal s 
behavior is not influenced by the investigator. Thus, he does 
not^ntor^th«0animal room anã all contact i= through apparatus 

controlled from an adjoining room. £ variety 
rats is carried out through a one-way screen. 
of baseline data is obtained for isolated animals, the influe 
of social facilitation will be examined with P^rsofanlmais. 
Th^q will be followed by studies designed to determine the 
influence of visual and olfactory cues on exploratory behavior. 

Mr. George A. Shouksmith, a Lecturer in the Department, 
Joined the staff in 196Í1, after spending a number of yeans 
the University of Canterbury, New Zealand. While he is 
primarily responsible for the area of s°cislPSJ=hologyat 
Belfast, Shouksmith seems to have a rather wide range of 
t a. _i-c ti4 o «firlv work was in the area of pilot selection 

nn^rcia^airlinL^»^’- He also has worked in indus¬ 
trial activity sampling analysis and in student counselling. 
So« recently! Ihoãksmith ha", turned to the problem-solving 
process . A recent stud, of individual nonverbal p^lem- 
«ni vine has been published in Psychological Reports . ihe 
riü?8thîs investigation was to'det^üTwhether nonverbal 
problem-solving could be accounted for in d 
learning. Using a binary guessing game, Sh®uíamit^. 
that under simple or uncomplicated experimental conditions 
his subject's learning curves followed the pattern for single 

(1) Shouksmith, G., CoraTiand^uali^ea * 
Australian Jour. Psychology, 10, 351-356 U95ÖJ 

(2) a Validatory Criterion for a ^roup Selection Procedure, 
Australian Jour. Psychology, 12» 3Í4--39 (1960) 

(3) a Sequential Guessing Game for Studying Problem Solving, 
Psych. Rpts., II. 127-130 (1965) 
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'eaponse learning. h^0^®Q®^[ngSprocessPappeared beat explained 

! n* terM6of °Gagne ' st cons truecone eptP learn ing 

Shou^smUh la continuing hi.hlnv..tlgatlonnOf tha pnoble,- 

solving process with 3t'Jdie®.j; emnloved. His experimental 
ality variables are ^tematic ^ pictures of buried sticks, 
task employs a series of exposed above the 
The sticks vary with respect to ^Tlanted at various 
surface of a "ground line, and they are^ rlmental pro. 

angles from . verti°aJ; * . of each ^stick” through 
cedure is to determine the 3re While the research has 
a rather complex Jogî;°a £ld appear that not only are there 
not yet been completed, it woul ^3tinctiona between university 
individual-group difference.,13 female subjects, 

rd ascen.ancy-suCnlsslon, 

conformity, etc. 

Secause of time ¿apartment!t Tuhoig^non^^ 
*rtrînâi:rdualf -rejeported to^c^ctlvcly 

engaged in large"3C^di^a3®onCofPthe rather heterogeneous and 
order to give some indication oi z Rftifast Dr. Peter 
broad range of Interests r«P«”^^.aJ5r P. Moore, 
McEwen, Senior Lecturer pev,_-,^c.v. Mr Hex Mitchell, Lecturer - 
Lecturer - mathematical psycho eg Lecturer - industrial 

psychology ; ^.rrlott, who la interested In psycho- 

linguistics . 

It would appear that ^ Most^aotlve^search^ro^ra. 

at ¿„It Is head^d*^ J Graham White, who 
Medical School. Th in the Department of Mental 
holds an appointment as Lecturer In tne p ^ ^ lg 

Health (Psychiatry D8P"‘m8^h0al «rvi ces for the University 
responsible p„eh*log, students, partlcl- 

HprtCiA thae0tSnlng of psychLLic residents, and research. 

The Psychiatry Department was established In 1957, 

with clinical P^oloeya£8i.n!nai^ The’present staff con- 
nry? r:r^P^o^ts, andj.urt^ill^e 

anfmedîcal’p«^« wh^^so participate In the clinical psy¬ 

chology training program. 

White’s Department offers a two-year course to prepare 
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postgraduate psychologists for work in the Hospital Service. 
Suitably qualified candidates work for an MSc degree by 
examination, which also includes a dissertation. No doctorates 
have been awarded any field of psychology at Belfast. 

The Department takes a maximum of four students of 
clinical psychology at any one time. They are sponsored by 
the Northern Ireland Hospitals Authority and receive probation¬ 
ary psychologist appointments in the Health Service. These 
appointments are advertised in February of each year in the 
British Psychological Society's Appointments Memorandum. 
Students sponsored by other bodies also are accepted. Candi¬ 
dates are interviewed in April; the course starts on 1st 
October. Students accepting appointments as probationer 
psychologists are expected, on successful completion of the 

) course, to serve two years as psychologists (basic grade) under 
the Northern Ireland Hospitals Authority. 

During their first year, students receive instruction 
in the following subjects: neuroanatomy and neurophysiology, 
child and adult psychiatry, the work of the National and 
Northern Ireland Health Services, the theory of measurement 
and design of clinical experiments, the psychology of handi¬ 
capped children, and clinical psychology. 

In the first year clinical psychology consists of 
demonstrations, discussions, case conferences, and supervised 
practice in the assessment and treatment of psychiatric 
patients. The aim is to provide students with the technical 
skills necessary for clinical work in the second year. During 
the second year students spend half their time, over four 
three-monthly periods, m supervised practice in the following 
health service units and institutions; a mental hospital, a 
mental deficiency service, a neurological and neurosurgical 
department of a general hospital, and a child psychiatric and 
school psychological service. The other half of their time 
is spent on research or experimental work connected with their 
dir*iertation. 

Research in the Psychology Unit covers a rather wide 
variety of problem areas which reflect the interest of staff 
members and students rather than a departmental focus. White 
emphasizes the fact that there is no adherence to any given 
theoretical doctrine within the Unit; however, the visitor 
certainly is struck with the general organic or biological 
orientation which permeates both the teaching and research 
programs. As in many British universities, the behavior 
therapy fad has caught on at Belfast. These points notwith¬ 
standing, it would be a mistake to say that analytic or more 
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dynamic personality theory is ignored in the Department. 

A stud, uu intellectual performance»^activity^level,and 

and physical been submitted to the Journal of 
a paper reporting the wor*V recently has been completed on an 

of ^memory'disorders in older psychiatric patients. 

Considerable effort is being devot €^¢0 a the n^pplicat ion 

of behavior therapy to Ph°^°di ¿er and the therapeutic pro- 
cal concomitants both of £ /¿¿„a M. Olley, the other two full- 
cess« Mr. H. Mc.illiste . t will be the principal 

•lme filaÎorrïn” proJect Xich has’b.en submitted to the 
British^Medica^Hesearch Council for support. 

The objectives of this stud, are “ 
better understanding as to the n dtspiaying 
response to anxiety-provok | ti_ate the interrelationships 
evidence of Í^oonses to both anxiety-provok- 

iru^end^neutraIOmeterial^and, to evaluate change in response 

during the course of behavior therapy. 

Two groups of patients, with e?t(abilshed0dda®"°apSwni 

phobic-anxiety state, «ddf a|00nd^will'act as controls, 
receive behavior tberaÇy ho_hv3ioi0gioal measures, obtained Pre- and post-treatment psvchophyaioiogi heart rate> el80tro. 

on both groups of au^ects» '¡ü,, reguiratory rate, plethys- 
myograph, 6»lvanic akin response,In addltion, 

mograph, systolic and ^ will be run on the experimental 

subJectshduring°the'course of ’selected therapy sessions. 

A hl*b^rctivefanxiety TiU ^e con^rST.d 
increasing aubJe°tlv*f ^îral items also will he ascertained 
subject. A number of interspersed in the hierarchy 
for each individual and randon y th neutral items at the 
of anxiety-provoking materia!, with ^8^eU'procedures for 

beginning and one at bhe ®n£n£ÎLÏal ag well as for its admini- development of the stimuli material, as^ei^ pUot 3tud;,. 

stration, already have ba®n be well aware of the com- 
McAllister and 011., stimulïs material in this, 
plexity and pitfalls of developing wlth conaiderable expen- 
fashion and have apÇr° Í the problem has been somewhat simpli- 
ft:r¿yrÍl?ng intra^rather^than1^ inter -subject change as the 

criterion. 
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The above material ia intended to give no more than 
a rough idea of the range of research interests and activity 
in this group. The staff of White's unit are keenly aware 
of current literature in their areas of interest and show a 
statistical sophistication which exceeds that found at many 
universities in the UK. Their dedication and drive is 
contagiously stimulating; however, along with the staff of 
the University Psychology Department, they tend to turn out 
many relatively limited studies in a variety of problem 
areas rather than adopting a programmatic approach for 
intensively working in any given area. While one receives 
the impression that this approach to research may continue 
in the Psychology Department, it well may change in the 
Clinical Psychology Unit of the Medical School. In fact, 
one receives the impression that the Clinical Psychology 

i Unit will mature into a rather sophisticated and productive 
organization with the passing of time. 

The timeworn phrase that the only thing we need to 
really get off the ground is people, money, and space, is 
heard throughout the world. It is doubtful if many groups 
feel this need as deeply and strongly as the psychologists 
of Northern Ireland. However, even these assets, which 
are so often gliblÿ considered to be the panacea of all diffi¬ 
culties in the scientific and academic world, will not solve 
the problems at Belfast. The 30-mile stretch of water from 
the end of the road in Stranraer, Scotland, to the beginning 
of the road in Larne, Northern Ireland, creates an obstacle 
far greater than one might imagine. 
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MARINE BIOLOGY 

A Question of Morala or a Moral? 
A recent Issue of the Sunday Times 

carried an article, "Oysters: a sombre 
sexual tragedy," which concludes with 
a moral that cuts across all geographi¬ 
cal boundaries and applies equally well 
in the US. 

Ostrea edulis. the British native 
oyster, has recently attained the dis¬ 
tinction of being sold for 37s. 6d. 
(¢5.25 US) for a dozen on the half¬ 
shell. In 1864 they were quoted at 
four a penny, which hardly needs trans¬ 
lation into US currency. Although a 
number of political scapegoats were 
selected as the possible cause, the 
industry reported that the high prices 
were almost certainly due to a sombre 
sexual tragedy which has been taking 
place, unreported, in the muddy estu¬ 
aries and inlets of the British Isles 
throughout the last summer. 

Early in 1966, 300 tons of Portu¬ 
guese "stud" oysters (Ostrea angulata) 
were tenderly transplanted into British 
waters. Since then the vast majority 
of these succumbed without breeding, 
in spite of the persistent efforts of 
the oystermen and fisheries experts. 
It is reported that the failure of 
these "immigrants" to breed, or even 
to survive, has placed the entire home 
demand on the dwindling reserves of 
native oysters and the stiff prices 
are the inevitable result. 

The article then provides an in¬ 
teresting reflection on Aristotle's 
view that oysters "have no sensations 
or sex, but arise spontaneously from 
the foam around stationary ships." It 
points out that in this particular case 
Aristotle was misinformed and that the 
British oyster is bisexual, reproducing 
by a "complex and time-consunlng pro¬ 
cess of being male, and the', female, 
and then male again." P'"***„uguese oys¬ 
ters are either male or female and 
breed by a "more Latin process not too 
different from mammalian reproduction." 
The spat which result are tougher with 
a deeper and thicker shell. 

Throughout this century pollution 
of the rivers and estuaries in Great 
Britain has been placing greater stres¬ 
ses on the British oyster, and in 1959, 
when 50,000 lusty Portuguese oysters 
were first importod into the River Aide 
in Suffolk, they did so well that by 
1965 half of the oysters consumed in 
Britain were Portuguese Imports which 
had been bred or fattened up in British 
waters. 

As a result of this summer's ca¬ 
tastrophe, however, the number of Por¬ 
tuguese oysters in British waters has 
been considerably reduced and there 
will be far fewer around next year. 
After eliminating the possibility of 
an oyster disease as the cause, the 
Ministry suggested that additional 
Imports be avoided during February, 
March and April since the young breed¬ 
ing oysters would be weakened by lower 
Spring salinities even before they 
left for Britain. In addition to these 
natural cause, however, most of the 
Portuguese oysters come from the River 
Tagus on which the expanding Industrial 
city of Lisbon is located and it seems 
that pollution is beginning to take 
its toll there. 

The Industry Intends to attenr- t 
the importing of more Portuguese 
oysters next year, hoping for better 
results from the La Sado River. But, 
concludes the Times. "a sad truth 
appears to apply to both British and 
Portuguese alike: oysters and indus¬ 
trialisation don't mix." (j.D. Costlow) 

MATERIALS SCIENCES 

Ministry of Technology Materials 
Research & Development Program 

Tho Ministry of Technology (MOT), 
headed by A. Wedgwood Benn, M.P., is 
charged with the responsibility for 
government-sponsored industrial re¬ 
search. When the assimilation of the 
Ministry of Aviation (MOA ) laborato¬ 
ries is complete, the MOT will manage 
virtually all government establishments 
in England which have materials re¬ 
search and development capability. The 
Electrical and Chemical Plant Division 
of the Ministry is headed by Dr. A.C. 
Copisarow and the Advisory Unit on 
Materials is headed oy Dr. M.G. Church. 

The major laboratories of the MOA 
with advanced netal and semiconductor 
research include the Royal Radar Estab¬ 
lishment (RRE), Great Malvern, the 
Royal Aircraft Establishment (RAE), 
Farnborough, and the National Gas Tur¬ 
bine Laboratory, Pyestock. Although 
MOT plans are not formalized at this 
point and Treasury approval has not 
been obtained, some of the programs 
have begun to function. A national 
center of excellence in crystal grow¬ 
ing has been proposed for the RRE lab¬ 
oratories, It is hoped that quality 
crystals (not Ge or Si) could be pro¬ 
duced for both Industry and government 
laboratory use. When a new material 
became of economic import, the 
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technology for growing the ci yeta la 
would bo tranaferrad to Induatry. There 
la alao a plan to make the RAE labjra- 
tory Intr a multi-dlen?pllne center for 
aolvlng critical induft,rlal problema. 
The recent acallng-down of the Brltlah 
atomic energy programa (cuta ranging 
from 20-50^) provldea the MOT with an 
opportunity to redirect efforta toward 
helping induatry. An example of thla 
la the National Ceramic Reaearch Center 
at Harwell deacrlbed by J.B. Cohen In 
Technical Report ONRL-Ú3-66. Under 
conalderatlon la a National Nondeatruc- 
tlve Teatlng program to be directed by 
R.S. Sharpe at Harwell. A national 
center for corroalon atudlea at Harwell 
la alao balng organised. In addition 
to the AEC and MOA laboratorlea, thoae 
prevloualy under the Department of 
Scientific and Induatrlal Reaearch 
(DSIR), namely, the National Phyeical 
laboratory and the National Engineering 
Laboratory, alao report to the MOT. 

Draatlc meaaurea auch aa co-loca¬ 
tion of aclentlata with common Interacts 
and capabilities are being considered. 
It la estimated that at least five 
yerra will be required before these 
vast poola of R&D capability can be 
reshaped to enhance British Industry and 
ultimately shift the balance of trade 
In a mere favorable direction. Even if 
the program la not completely success¬ 
ful, major changes In materials RAD 
emphaala toward induatrlally pertinent 
problems will be obtained. (P.D.Maycock) 

Fuel Cell Reaearch A Development at 
Compagnie Genéralo d'Electrielt* dê 
France 

Introduction - Compagnie Gfinérale 
d*Electrlclif (CGE) with headquarters 
in Parla lb a large, multi-plant, high- 
technological-base company with pro¬ 
duction and salea organizations 
throughout the world. Primary producta 
Invol/e advanced materials end elec¬ 
tronic capabilities. This year's 
aalea will exceed $1 billion, and total 
personnel exceed 55,000. 

The central reaearch facility for 
thla vast complex la the Centre de 
Recherchet, 91 Marcousls, Route de 
Nozay, about 20 rnilea south of Parla, 
In beautiful, wooded country near 
Marcouasla. The laboratory la about 
seven years old and has 400,000 ft2 of 
floor apace end all the usual advanced 
experimental equipment. It has 85O 
employees, 250 of whom have Master's 
or higher degrees. The laboratory is 
organised ns shown i .1 Figure 1. 

The fuel cell 1 rogram has recently 
been reoriented toward production. 
Dr. J.M. Auclalr was the head of CGE 
fuel cell research for five years, but 
recently has been given a broader 
assignment which Includes fuel cell 
electrode reaearch, superconducting 
materials reaearch, plastics, semi¬ 
conductora, and development of advanced 
meas rement techniques. Mr. Pierre 
Dubois, educated at Ecole Polytechnique 
and California Institute of Technology, 
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Fig. 1 - Organization of CGE Reaearch Center, Marcoussls 
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heads virtually all fuel -jell work and 
ia aiming at some production within 18 
mortha. Duboia has a total of 46 per¬ 
sona on the fuel cell project} thirteen 
are engineers while fifteen have the 
diploma, Auclair atlll has approxi¬ 
mately people working on Ag-Ni 
electrodes, molten carbonate electro¬ 
lytes, high temperature electrodes, and 
amalgam systems. Six of these men are 
degree-holding electrochemists, Dubois 
has a plan for ncvt year for 55 people. 
This would make the 196? fuel cell 
effort of CGE nearly 90 people — 
formidable, to say the least. 

At the time of my visit all of 
Dubois' fuel cell test stations 
(approximately 30) were being converted 
from single cell testers to module test 
stations. Automatic readout of all 
test data was provided for. Construc¬ 
tion was about 50$ complete for a new 
fuel cell pilot production area 
(estimated at 40,000 ft2). 

Although basic research continues 
on molten-carbonate high-temperature 
fuel cell systems, the project has gone 
from applied research back to basic 
studies. CGE collaborated with Verrat 
and Sourlau at Gaz de Prance on molten 
carbonate systems and has production 
rights for them. Dubois is well 
acquainted with the Electricité de 
France molten carbonate program, 
because he worked for Buvet and Millet. 
He said the molten carbonate work at 
Electricité de Prance has been ter¬ 
minated. CGE stopped molten carbonate 
module fabrication 18 months ago 
because of excessive corrosion. Only 
a defensive research effort remains. 

Discussion of CGE Low Tempera¬ 
ture Fuel Cell Systems - Present effort 
at CGE is aimed at finishing two 
systems utilizing siIvor-nickel (no 
expensive catalyst) electrodes with 
KOH electrolyte. Pure hydrogen 
derived from CaH2 and bottle oxygen are 
used as fuel. The largest system will 
be 1-kW output with a CaH2 hydrogen 
generator. The main goal is silence 
and lifetime. Minimal effort is being 
placed on weight or volume reduction. 
This effort is being supported by the 
French Army, The second system was a 
100-150 V output assembly which Dubois 
hopes to market commercially. Both 
systems can best be described by con¬ 
sidering Figure 2. The system is 
enclosed in an insulated case. Re¬ 
movable covers (9 and 10) equipped 
with insulation (ll) allow access to 
the modules. The modules, Ml to M8, 
are connected electrically in series 

by metal junction bars (8). Each metal- 
plas tic module la an assembly of ele¬ 
mentary cells mounted electrically in 
parallel. A distribution plate (7) 
supplies the modules with hydrogen, 
oxygen, and electrolyte. The top of 
the plate carries the plug (l), the 
gas Inlets and outlets (2 - 5) and the 
electrolyte filler cap (6). 

The system is brought to its 
operating temperature (ä 30<>C ) when 
starting by an electric heater (l4) 
consisting of electrical resistors 
situated at the bottom of the tank (12). 
The regulation device (15) of the 
heater draws, at any time, the maxi¬ 
mum power the cell can supply without 
damage, An electric pump (19), equipped 
with voltage regulator (’O), assures 
the circulation of the electrolyte. 
When the measured temperature of the 
electrolyte (13) exceeds a previously 
sleeted vslue, a regulator (22) starts 
tha electric pump (2l), which incresnes 
the electrolyte flow through the air 
cooler (16). If the temperature rises 
further, a fan (17) with a variable 
speed regulator (l8) Increases the heat 
exchange in the air cooler. The volume 
of the system shown la less than 40 
liters and the electrical power at 6 V 
is 140 W at 20°C, and 320 W at 55°C. 
Normal current denrltlea obtained are 
50-70 ma/cm2 at 20°C and 100-200 ma/cm2 
at 55°C. The 1-kW output system uses 
thirty-two 11-cell modules. Life tests 
on the modules indicate less than 10$ 
degradation after 4000 houra operation. 
After clean-up procedures, the cells 
returned to original operating levels. 
The 1-kW syster was ready for checkout 
and tho I6O-V system was complete. An 
aspect of the CaH2 hydrogen generator 
rot fully appreciated when the system 
was proposed is that she amount of H20 
required for the CaH2 hydrogen produc¬ 
tion is very close to the H20 generated 
in the fuel cell reaction, so that 
electrolyte dilution is not nearly so 
bad as was anticipated. In fact, 
Dubois does not consider it a problem 
for the 200-hour mission time required 
by his 1-kW system. 

The CGE effort represents a high- 
quality, well-staffed, multitechnology 
approach to entering the fuel cell 
business. Product division Interest 
is evident, and it ia believed that CGE 
is less than two years from production. 

Details of CGE Process for Making 
^Iver-Nlcke! Electrodes - A mixture of 
30$ Ag20 and 70$ Ni (reagent grade) 
powders with a uniform 5-ji diameter 
X-ray showed 5 ± l^i. This mixture 



180 ESN-20-11 
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Is slurried with ll20 and air-dried on 
quartz dishes. This powder Is then 
stored In bottles. A charge of powder 
is placed in a 1.5-to:i press. It is 
pressed for four minutes at 1.5 tons on 
about 4-in-diameter discs. The result 
is a disc about l/8-in thick, which is 
self-supporting. It is then sintered. 
The first sinter is in argon for three 
hours at 350°C. This causes the Ni to 
be partially oxidized by the 02 from 
the Ag. The second sinter is again at 
350 C for three hours in an H2 atmos¬ 
phere, Six sintering furnaces were 
operating with 16 plates being sin¬ 
tered at a time. This would provide 
enough for 50 complete cells per day. 
The 1-kW plant requires about 350 cells. 
These electrodes are continually im¬ 
proved and a goal of 10?£ silver content 
will likely be obtained. (P.D.Maycock) 

Materials Science at the I'niversitv of 
Sussex '- 

Many conflicting views face the 
ademician in the US engineering 
schools today. There is an increase 
in pressure from the students for 
greater exposure to the liberal arts 
(although arts students appear much 
less liberal in their interests in 
science and engineering). Yet, there 
is Increasing interest in a unified 
engineering course, at least to the BS 
degree. While my own view has been that 
a deeper exposure to one field outside 
engineering would be very good, I 
wonder how much of this pressure for a 
"liberal" education stems from feelings 
of inferiority on the part of the BS 
candidates. After all, one has his 
whole life to attend evening courses 
and to read, although the average 
reading habits of our college graduates 
do not Indicate that we have gone very 
far in convincing them that education 
is a continuing process. 

More specifically -- there is 
also much Interest in stimulating 
"cross-fertilization," the necessity 
for breaking down old lines and 
allowing early inter-disciplinary 
activity in the engineering and science 
curricula. Yet, traditional depart¬ 
mental walls usually prevent a student 
from hearing about any of the new 
fields that represent an interdisci¬ 
plinary approach until it is too late. 
Often these areas are presented in the 
form of one survey course, which, 
after a student has committed himself 
mentally elsewhere, is thought of as a 
drudge - even before he hears the first 
lecture. 

I have no immediate answers to 
offer, and indeed, many feel that the 
traditional lines are better and that 
in the long run we are going to badly 
damage such established areas as 
mineral engineering and process metal¬ 
lurgy. Fortunately, with the great 
diversity characteristic of the US 
educational system, it is doubtful 
'Oiether anyone or several plans will 
dominate. 

The new University of Sussex 
offers a unique opportunity to follow 
the results of an interdisciplinary 
scheme and a unified engineering pro¬ 
gram. For this reason, I will spend 
as much time on the educational aspects 
as on the research. The school itself 
is an exciting one in many ways. A 
similar spirit of cooperation and 
excitement prevails on this new campus 
as it grows, as it did at Brandéis 
University in its early days, but the 
reader should keep in mind that this 
experiment is Just starting. 

The University and Materials 
Science - The original idea of a Uni¬ 
versity at Sussex was suggested as 
early as 1911, but because of the 
intervening wars nothing was really 
done until the middle '50's, when the 
pressure of increasing numbers in the 
British university system began to be 
felt. Building started in the fall oi 
I960. Fifty students were admitted in 
Arts in October 1961, although the 
first buildings were not ready until a 
year later. In the engineering and 
sciences, building is still very much 
in progress with many having been 
occupied just this past fall and with 
some of the staff in "terrapins" 
(shells or huts). 

The school itself has traditional 
departments only in the sense of several 
professors, readers and lecturers 
appointed in traditional fields. But 
these are organized into schools, such 
as the School of African and Aslan 
Studies. Materials science can be 
entered through two schools - Molecular 
Science and Applied Science (and this 
dual entry is true of other fields as 
wellj, All candidates for the BSc 
degree take a common first two quarters 
followed by an exam. This includes a 
course in "Structure and Properties of 
Matter," which while covering some 
electrostatics, mechanical behavior and 
atomic theory, allows the student to 
be exposed to various disciplines, 
taught both in lectures and tutorials 
by the experts in their field. The 
result has been more transfers into 



18J 
ESN-20-11 

the School of Applied Science then ewey 
fro» It. The third querter le devoted 
entirely to econo»lce ae the Arte 
reqnlroeent. (The arte etudente ere 
being introduced to eclence end tech¬ 
nology In relation to their coureea — 
and have to write a paper. Thie 
approach la apparently not quite aettled 
yet eo the etaff have the ee»e probleai 
of liberalising the erta aa we dol) 

If the student entera »atoriale 
science fro» the school of Molecular 
Science, he begina to specialise in 
his second yeer. If he la In the 
School of Applied Science, this second 
year is devoted to general engineering, 
with courses on electricity, electron¬ 
ics, analogue and digital cosrauters 
(including nusierical analysis), servo 
nechaniena, mechanics, thersiodynamics , 
fluid flow, properties of materials, 
and physical metallurgy. During the 
third year he will specialise in 
materials coursea in defects, deforma¬ 
tion, more on physical metallurgy, 
magnetic and electrical properties and 
preparation and characterisation of 
crystalline materials. In addition, 
he chooses two electives from a list 
of five, including courses on polymers 
and glasses. 

The staff at present consists of 
one professor (Prof. R.W. Cahn , who 
has been at Sussex for 18 months, a 
bsnlor lecturer (Dr. A.V. Simpson), 
and three lecturers (Dre.S.M, Ertl, 
B. Harria, and R. Doherty). 

The University will reach a total 
of 30OO students by the fall of 196?, 
about 20-25# of whom will be graduate 
students. The first class of 13 in 
materials science (out of about 80 in 
applied science) is Just starting. 
There are eight graduate students and 
three post-doctors Is. 

The Physics Department is quite 
strong in solid state with Profs. 
D.F. Brewer (low-temperature electrical 
behavior) end M.V. Thompson (formerly 
of Harwell and whose work in atomic 
collision processes is well known). 
Dr. J.A. Venables is a lecturer. 

There are a number of interesting 
all-university features. Several key¬ 
board links to large computers else¬ 
where are available, and others will 
be distributed in various buildings. 
A Centre for Academic Affairs is 
developing filming, TV, and computer 
teaching. Centers are also actively 
involved in studying science policy 
and planning in the UK and the devel¬ 
oping nations. 

Several interesting laboratory 

sessions hove been planned for materials 
science 1 (l) Zone refining a dye in 
an organic and using optical methods 
to obtain the concentration-distante 
profile, (2) kith thin-layer organic 
solutions sandwiched between glaas 
slides and a thermocouple which serves 
both as heat end as a temperature- 
sensing device during a fraction of the 
ac cycles, cooling curves end optical 
obaervations of on entire phase diagram 
can be made in a few hours, (3) The 
Fermi energy is obtained by bombarding 
r substance with positrons from a 
source end studying the T-ray intensity 
resulting from positron-electron recom¬ 
bination as a function of angle about 
the specimen. 

Research Activities in Material» 
Science - Cahn is starting research in 
three main areas: (l) The effect of 
pores of various shapes and amounts on 
recryatallixetion, (2) Effect of stress 
on domain boundary orientation in CuAu, 
and the resultant effedt on mechanical 
behavior, (3) When a magnetic material 
is stressed in the absence of a field, 
re-orientation of the domains occurs, 
which contributes to the material's 
anelastlc behavior up to a certain 
stress. The importance of metallurgi¬ 
cal variables in determining this stress 
is not known, and Cahn's group is 
studying this. 

Dr. Brian Harris, who has Just 
returned from three and a half years 
with Pratt and Whitney Compeny in the 
US, will start work on composites and 
refractory materials. 

Dr. Michael Ertl is primarily 
interested in thermoelectricity at the 
moment. He has found large variations 
in the thermoelectric coefficient in 
specimens of Bi-Sb alloys, and is 
trying to find out if this is due to 
impurities or segregation. He is also 
preparing Bi-insulator sandwiches, by 
vapor deposition, to see if the co¬ 
efficient can be improved by increasing 
the relative importance of phonon 
scattering. 

Dr. J. Venables in Physics is 
doing his work under a USAF contract. 
He has built a stage for the electro:' 
microscope in which sample s can be 
cooled to 1».2°K, and bombarded iri situ. 
This is an improved model of the device 
he built with Prof. Baluffi during his 
stay at the Univ. of Illinois a few 
years ago. Drift has been greatly 
reduced by translating the (two-tilt) 
stage with two quartz rods and balls. 
The low expansion of quarts compared 
to nylon (which has been used in other 
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devices) enebles hlsi to work at siaitnl- 
ricetlons of 100,000. Mellua conauap- 
tlon Is only one liter In about three 
hours. Venables Is contlnulni; hla 
previous studies oT the arablllty of 
Interstitials, but In Al, whereas hla 
foraer work was with Au. The technique 
Involves aeasurln^ the teaperatures at 
which vacancy clusters are annihilated 
by Interstitials reaultlnf; froa Ion 
boabardaant In the bulk of a wedns- 
shaped speclaMn, rather than Just at 
the surface.

He has also successfully deposited 
crystals of fee ariron, which contain a 
density of stscklnft faults, quite 
slallor to those In electro-deposited 
silver. Through a aeasureaient of the 
fault energy, he hopes to evaluate the 
difference In energy of the hexsronal 
and fee foras. rheoretlcal calcula­

tions predict the hexagonal fora, and 
Itils amasureaent aay help to guide 
future theoretical studies. (l.ll.Tohen)

Materials Science at laperlal rpllege
One of the aost difficult areas 

In the ever-increasing Interdiscipli­

nary prograas In universities, as 
aeiitloned above, la to arrange a good 
course progrsa - graduate, or under­

graduate - which aeets with sufficient 
enthualssa In the various de|>artaents 
to becoae a truly working progrsa.
While effort on this started later In 
England than In the IS, there are soaw 
Interesting exaaplas In the field of 
awterlsls which 1 have been reporting 
In these coluama. Another la the one 
at the laperlal College of Science and 
Technology.

laperlal College la the largest 
'echnlcal school In the London I'nlver- 
alty coaplex. Since 1953, the goverii- 
aent has been pouring In large suaa of 
Boney (about 100 Billion dollars so 
far), and hardly anyone can now recall 
a period when the continual sound of 
construction crews was not pert of the 
ayrlad of nolsea In South Kensington. 
Many large new bulldlnge are In full 
operation and others are rising 
ataadlly. With an enrollaent of 3500 
students. It la Britain's stronghold 
of technological education.

In 1963 the Depertaents of Cheal- 
cal. Mechanical, and Electrical Engi­

neering, Chealstry, Physics and Metal­

lurgy, worked up an Intardepartaental 
MSc progrsB, This la dsalgned 
prlnarlly for those who wish to retrain 
thaaselvas, for those switching fields, 
or for those whose backgrounds aako It 
uncertain aa to whatbar they will ba

able to go on for PhD'a. (Noras 1 PhD 
candidates In the various depurtaents 
BUI) attend lectures, or whole courses, 
and are encournged to do so, especially 
If they have obvious weaknesses In 
certain areas. Hut they are still not 

to do so, )
About a doxan students are en­

rolled this year In the first of three 
teras which sake up a school year. 
Students are required to attend couraea 
In solid state physics, statistical 
theraodynaalca, crysto1logrnphy, laper- 
fectlona, and aaterlals preparation.
The Klectrlcol Engineering Departoant 
gives 35 lectures. Metallurgy 30, Chea- 
ca1 Engineering 30, Physics 10,and 
Mechanical Engineering 5. In .-iddltlon, 
a student awy attend a course In SMth- 
eaatlca. Including, If he wishes, a 
quick refresher course In the first few 
weeks. I.sbs are held on techniques.
A laaterlol la prepared and studied by 
diffraction. A thin flla la deposited 
and studied by electron alcroacopy. A 
ferroelectric crystal la grown and 
dosnln properties are exsalned with a 
polarising alcroscopa. Dislocation 
etched pits In an alkali halide are 
exaalned, etc. Sealnara with Industry 
are also held.

In the second tera, a course on 
aechanleal, physical and chealcal pro­

perties la required. And In this tera, 
as well ns the Inst, the student awy 
follow courses of his own Interest. 
E.xaaq>les of such courses are rate pro­

cesses, diffraction, polyaars (in 
cheadstry and awchanlcsl engineering), 
lasers, electron spin, etc.

In addition, during these last 
two teras, the student chooses a 
special research topic froa a largo 
1 la t.

SosM 350 researchers work on 
Buterlsl at laperlal (and we will re­

port In detail on their efforts In ESN 
during the year). As the result of a 
t300,000 grant froa the Science Reearch 
Council, aatched by about twice as auch 
by the University, "faellltlea" have 
been set up for polyaer characterisa­

tion, analytical services, aechanleal 
testing, and crystal growth. These are 
directed by faculty but have a separate 
staff as well. Services are available 
free to anyone at laperlal working on 
aaterlals, and a certain aaount of 
work la dons for outside groups, 
depending entIrely on the discretion 
of the staff aeabsr In charge.

While there la the usual faculty 
group In charge of the over-all progrsa. 
It wsa developed In detail by the
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you i/.'i- ui>uij»ra, who all see* to be 
netting along quite well and "Inter¬ 
acting." (J.B. Cohen) 

CHEMISTRY 

InfrWlii 
The 

c Chewlatrv at Straebourn 
i* School of Chaalatry at the 

Unlveralty of Straabourg has Just 
■ovad Into a naw building, or rather, 
two connected buildings. The under¬ 
graduate laboratory and lecture build¬ 
ing la about 200 ft x SO ft and five 
atorlea high. The building In which 
the staff offices and research labora¬ 
tories »re located rontalna approxi¬ 
mately the same square footage of use¬ 
ful space, but It rises IS stories and 
la oriented so aa to make a T with the 
other building. Essentially, each 
professor has a floor to himself In 
which he places his Junior faculty 
aaalatanta, research workers, and 
raaaarch students. One predictable 
result has been experienced already, 
that is, a very few, very sensitive 
Instruments have had to be removed 
from the upper floors of the taller 
building. 

Profs. R. Rohmer (inorganic) and 
J. By! (Physical) occupy the 9th and 
10th floors, respectively. ByÍT haa 
been Interested for 20 years In the 
aqueous chamlatry of Mo, and haa 
saveral assistants studying the nature 
of Mo(Vl) in NaClOj'.aq. over a wide 
range of acidities, from no acid to 
k-6 M HClOi,. His principal technique 
la apectrophotometry. but all of the 
normal phyalcal chemical techniques 
ara available. Rohmer Is also Inter- 
ostad In Mo chemistry but only as a 
part of an Interest ln Mo, V, Nb A Ta 
chemistry and their aqueous complex 
chemistry. As Uganda he considers 
020¾2-. 022", Cl-, Br-, 80¾2-. 
Recently he has done quite a bit of 
work in formic acid solvent In lieu of 
H2O. All of the phyalcal chemical 
techniques are used, apectrophotometry, 
conductometric studies. X-ray powder 
petterna of crystalline «ubstances, 
differential thermal analysis, thermo- 
gravimetry, and magnetochemistry. 
Most recently a detailed study haa 
bean made of the visible and ultra¬ 
violet spectra of Mo(v) In Cl~ and 
Br- media, using both HOH and HCOOH 
aolvents. Also mixed peroxohalo com¬ 
plexes of Nb, Ta, Mo, and V have been 
studied. The aaalgnment of the spec¬ 
tral bands appears to be very diffi¬ 
cult in terms of the Gray-Hare model 
for XjV"0. Doubt la also cast on the 
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existance, in solution, of MoOBr5 . 
(S.Y. Tyree) 

Conference on Radiation Chemistry and 
Photochemistry 

From 21 to 21* September 1966, an 
International meeting on radiation 
chemistry and photochemistry, organ- 
Ixed by Prof. G. Scholes (Univ. of New¬ 
castle upon Tyne), was held on the 
occasion of the 60th birthday of Prof. 
J.J. Weiss of that University. The 
Conference was held under the auspices 
of the British Empire Cancer Campaign, 
which for historical reasons was 
Instrumental in the sponsorship of 
Weiss1 earlier work In radiation chem¬ 
istry and was Instrumental in the 
establishment of a distinguished school 
of radiation chemistry at the Univer¬ 
sity of Newcastle upon Tyne. The Con¬ 
ference was very well attended by 
international experts In both radiation 
chemistry and photochemistry and 
admirably served the objective of 
bringing together people who are 
experts in the two respective fields 
for exchange of Ideas on problems of 
mutual interest. 

Among th" tiples discussed that 
were of specific Interest to the writer 
was a paper by Dra. A.R. Anderson and 
J.A. Winter (UK Atomic Energy Estab¬ 
lishment, Harwell) on temperature 
effects on gas-phase radiolysis of 
selected polar molecules. This paper 
discussed In particular the affect of 
temperature on the yield of hydrogen 
from the vapor-phase gamma radlolysls 
of alcohol, ammonia, and water. The 
results showed that the G-value of 
hydrogen depended on temperature In 
such a way that there were several 
plateau values of the hydrogen yield. 
The resulta were Interpreted In terma 
of the thermodynamic equilibrium in¬ 
volving solvation of the proton In 
these ayatems. On the assumption that 
the mechanism of neutralisation gives 
rise to a hydrogen atom, the plateaus 
ware Interpreted aa solvation spheres 
involving a specific number of solvent 
molecules clustered around a proton In 
each of those systama. The results 
wore compared with data from thermo¬ 
dynamic equilibria for methanol, and 
general agreement was observed. For 
more than qualitative agreement, how¬ 
ever, it was necasaary to Invoke a 
change in mechanism which waa repre¬ 
sented aa the colllslonal deactivation 
of excited molecules. 

Dr, Pater Aualooa (National Bureau 

of Standards ) presented a paper on a 
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topic clearly Intermediate between 
photochemistry end radiation chemistry 
-- namely, the study of photoionizs- 
tion of cycloalkane molecules. In 
ttils study neutral products formed in 
mixtures were analyzed and Information 
derived on ion molecule reactions, 
fragmentation of the parent ion, and 
decompoaltlon of auper excited mole- 
culea (i.e., molecules excited above 
the ionization potential which do not 
ionize) from theae systems. Cyclo¬ 
propane, cyclobutane, cyclopentane, 
and the correaponding alkanes of the 
same empirical formula were studied 
under the influence of 1236 Ä (10 eV) 
and 1050 A (11.5 eV) radiation and 
were compared with data prevloualy 
obtained at the Bureau of Standards on 
the radiation chemlatry of theae com- 
pounda. It la of parenthetical 
Interest to note that in recent un¬ 
pub 11 ahed work from our laboratory we 
have obtained data from a mass apectro— 
metric study of reactions of parent 
molecule ions in these systems which 
support, in moat cases, the conclusions 
deduced from the analysis of Aualooe 
and hla collaborators. 

Dr. J. Bednar (institute of 
Nuclear Research, Rez, Czechoslovakia) 
presented j piper entitled "The 
Optical Approximation in Radiation 
Chemistry," This paper was a theoret¬ 
ical discussion of implications of the 
optical approximation for primary 
radiation chemical yields In the 
radlolysls of water by gamma rays or 
fast electrons. This approximation is 
used to calculate numbers of excited 
molecules and Iona formed by the 
primary processes of radiation chem¬ 
istry. A mechanism is then postulated 
for the reaction of theae species, and 
the ultimate chemical yields are cal¬ 
culated. A similar approach was a 
applied to a discussion of the radlol¬ 
ysls of liquid benzene-pyridine mix¬ 
tures. Although reaaonable agreement 
with experiment was observed in both 
cases, it is the Impression of the 
writer that the level of sophistica¬ 
tion presented in this paper is at the 
approximate level of discussions held 
in radiation chemical circles in the 
US four or five years ago and that it 
does not represent any advance in our 
understanding of auch processes. 

Prof. George Hamarand (California 
Institute of Technology) presented a 
paper on the quenching of excited 
singlet states of aromatic hydro¬ 
carbons. Here he discussed the obser¬ 
vation that the characteristic fluo¬ 

rescence of a series of aromatic hydro¬ 
carbons is reduced by the addition of 
conjugated dienes to the system. 
Quenching of fluorescence Is further 
correlated with changes In the photo¬ 
chemical decomposition of these systems 
as anticipated by the generally 
accepted mechanism for these processes. 
At higher concentration levels of the 
dienes they themselves exhibit a 
reduced quantum yield for decomposi¬ 
tion, These results may be drawn to¬ 
gether by the assumption that the 
sensitized reactions Involve triplet 
states of the dienes and the assump¬ 
tion that excited singlet states of 
the aromatic absorber are quenched 
before they can undergo Intersystem 
crossing. A general mechanism for the 
quenching sensitization, and Inter¬ 
system crossing reactions was proposed. 
It was shown how quenching data owy be 
used to estimate the lifetime of the 
singlet states of the aromatic mole¬ 
cules -- from a study of competitive 
quenching by the dienes and by added 
oxygen. 

Dr. L. Kevan (Dept, of Chemlatry, 
Univ. of Kansas) presented a paper on 
the rare-gas sensitized radlolyaia of 
liquid hydrocarbons. This was a study 
rather similar to previous work by the 
writer on the rare-gas sensitized 
radlolyaia of gaseous hydrocarbons. 
In order to correlate Kevan*a results, 
it la necessary to postulate that the 
energy available via charge exchange 
or energy transfer from each of the 
apecles R+, R*, R2+ and R2* (where R 
la any one of the rare gasea) la 
reduced by approximately 1.5 eV as a 
result of solvation Interaction in 
liquida. With this assumption in mind, 
a mechanism quite analogous to that 
previously accepted for the gaa phase 
study correlates the resulta of the 
liquid-phase investigation very nicely. 
Selective channeling of radiation 
energy into the formation of specific 
products la observed, and evidence was 
further presented for lon-molecule 
reactions in the liquid phase. 

An interesting paper presented by 
Prof. r.W. Lampe (Pennsylvania State 
Univ.) described a quantitative atudy 
of reaction of hydrogen atoms with NO 
molecules from a mass spectrometrlc 
atudy of the mercury photosensitized 
hydrogen-nitric oxide reaction ayatem. 
This study showed quite clearly that 
the nltroxyl molecule (HNO) which la 
formed by the third order of reaction 
H ♦ NO ♦ M ■ HNO ♦ M reacts very 
rapidlv at sufficiently high pressures 
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(l.«., In the presence of a third body) 
with two additional H atoms to form the 
product NOH^, probably tha hydroxyl 
amine molecule. Various species and 
Intermediates Interact via a rather 
complex mechanlam, but resolution of 
the kinetics la possible, and rate 
constants can be deduced for many of 
the elementary reactions. An Inciden¬ 
tal by-product of the study has been 
the maasurament of the Ionization 
potential rf the HNO radical, which la, 
of course, an unstable species under 
ordinary conditions. Dr. R.N. Schindler 
(Max-Planck Institut, Mulhelm) described 
the decomposition of electronically 
excited alkyl halides. This study 
aMde use of monochromatic light 
sources of wavelengths 2537, 2062, 
1849, 1470, 1235, and 1165 Ä incident 
on ethyl Iodide, fluoride, and bromide. 
These molecules décomposé via two prin¬ 
cipal steps In the primary act, l.e., 
elimination of molecular halogen 
hydride and rupture of the carbon 
halogen bond. The relative proba¬ 
bility of the two processes dependa on 
the wavelength of exciting light. 
These results are, of courae, of 
considerable interest to the inter¬ 
pretation of radlolysla of theae 
compounds. (J.H. Putrail) 

MECHANICS 

Ferrybridge Obituary 
It was particularly significant 

that tha seminar given by Prof. B.G. 
Neal, Dean of the City and Guilds 
College, London, on "Cooling Towers” 
should have occirred on the day that 
the report by the investigating com¬ 
mittee on the recent Ferrybridge 
collapses was mads public. Further, 
the committee, compoaed of Prnf. P.R. 
Owen (Prof, of Aviation, Imperial 
Coll. ), Prof. A.L.L. Baker (Prof, of 
Concrete Structurée A Technology, 
Imperial Coll.), and Prof. A.H.Chilver 
(Prof, of Civil Engineering, Unlv. 
Coll.), waa in attendance and contri¬ 
buted much to the discussion period 
which followed. 

Neal, in the capacity of a 
cooling towar designer, at first 
described the atructurea (which ara 
used in UK to cool the water uaed at 
electrical power stations and are 
typically 270 ft wide at tha base, 
375 ft high, and roughly of hyper¬ 
boloids 1 shape) In general and than 
proceeded with an analysis of tha 
design procedura. It should be men¬ 
tioned that the Ferrybridge towers 

were not of Neal's design. 
Briefly, the results of the stress 

analysis showed that there could de¬ 
velop large tensile stresses on the 
windward side in the meridional direc¬ 
tion when one combined the dead weight 
atreas with the wind-induced stress. 
Where the dead weight could be pre¬ 
scribed quite readily, the wind velo¬ 
city can be prescribed In only a sta¬ 
tistical, time-wise sense. Since the 
stresses due to wind loading will vary 
as the square of the wind velocity, It 
becomes apparent that the design wind 
condition must be carefully examined. 

As an added complication In 
picking the design wind condition, it 
was pointed out that there wer* con¬ 
flicting estimates of the variation of 
wind pressure with height along the 
tower. A typical profile of the wind 
velocity near the ground shows that 
the velocity varies as the height of 
the ground, raised to the power 0.1 or 
ao. One might conclude from this that 
the wind pressure should increase with 
height, raised to the power of the 
square of 0.1, However, It was later 
shown that In wind tunnel tests of 
Isolated towers the pressure was 
approximately constant with altitude. 

From the point of view of ata- 
billty, some experiments were under¬ 
taken to determine the deflected ahape 
during buckling of an Isolated tower 
in a wind tunnel. As the towera ware 
observed to deflect near the top in a 
heart-xhaped cross-sectional pattern 
(with the two lobes oriented to wind¬ 
ward), which did not correspond to the 
observed mode of failure (a collapse 
of the lower section of the windward 
side), It waa ooncludad that stability 
was not critical. 

As a final study, one of Neal's 
studsnta undertook the experimental 
determination of the frequencies and 
mode shapes of free vibration of a 
cooling tower separated at a numbar 
of discrete pointa by simulated columns. 
It waa of interest to see If the lowest 
natural frequencies would lie in the 
region of frequency with which vortlcea 
are shed from a right circular cylinder. 

A model was constructed by electro¬ 
plating copper on a perspex core. It 
waa found that the lowest natural 
frequency of the fully-supported model 
corresponded to a wind velocity of 
200 mph. This velocity was computed 
uaing the analysis of A. Roahko. How¬ 
ever, if aome of tha supporta wars 
removed from the windward aide, sym¬ 
metrically about the wind direction. 
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the following equivalent wind veloci¬ 
ties were observed: 

On supported arc length (degrees) 
0 18 36 5U 72 90 

Velocity (mph) 
200 180 HO 100 70 50 

Such an unsupported arc could presum¬ 
ably represent a horizontal crack near 
the bottom edge of the tower. 

Thus, It was concluded that the 
failure of the Ferrybridge tower was 
due to picking too low a wind velocity 
as tho iesign condition and augmenting 
this with too low a safety factor. 

In the discussion period, Chllver 
asked if the properties of concrete 
were acounted for in the design process, 
i.e., shrinkage effects. It seems that 
cracka are being observed in practi¬ 
cally all existing cooling towers. In 
some there are pronounced vertical 
cracka extending from the point of 
support at the bottom. 

Baker added that the cracks might 
be due to the uneven drying process. 
He suggested that some steel reenforce¬ 
ment be uaed to limit the width of the 
cracks as well aa making a double 
layer of reenforcement so as to prevent 
the cracks from extending through the 
thickness. 

In a final comment, Owen suggested 
that the vortex shedding produces an 
oscillating circulation pattern which 
would move the point of maximum wind- 
induced stress over a rather wide 
circumferential direction. No doubt 
Owen will have something further to 
say about this in his seminar, "Flow 
about a Group of Cooling Towers," to 
be given in early November. 
(H.E. Williams) 

MISCELLANEOUS 

Walk or Ride? 
Mra. Barbara Castle, the Minister 

of Transport, is concerned about tha 
congested state of traffic in London, 
and the local newspapers have given a 
lot of space lately to discussing 
various proposals to alleviate the Jam. 
Anyone who rides a bus through the 
middle of town, aa I occasionally do, 
must of can wonder whether it ian't 
quicker to walk. I am convinced that 
it is. Last week, while my big red 
chariot sat motionless at a clogged 
intersection, I resolved to make a 
scientific inquiry into this quaation. 
A scientist ought to particípate in 
examining the central public laauea of 
the day. 

What is the average speed of a 

London bus? 
The naive investigator, approach¬ 

ing this problem, mighl; be tempted to 
time a number of buses over a measured 
course. Needless to say, thia proce¬ 
dure can be rejected out of hand. Tt 
lacks stylet it is not sporting, for 
you are certain to get the right 
answert it calls upon no arcane store 
of knowledge worthy of a true savant. 
Indeed, there is litt e to recommend 
it except directness, simplicity, and 
accuracy. Therefore, I adopted for my 
work a more elegant procedure which is 
free from these objections. 

My offioa overlooks Oxford Street, 
a typical crowded thoroughfare. From 
the window, I can see the entire block 
which is bounded by Orchard Steet on 
the west and Duke Street on the east. 
This stretch la about HO feet long. 
Armed with chronometer and teacup, I 
recently made a record of the number 
of eastbound buses in the block at 
15-second Intervals. Thia operation 
la called "taking the data." (Never 
mind what I'm going to do with these 
numbersj I'll get to that in a minute.) 
Ideally, since my method ia a statis¬ 
tical one, the sequence of observations 
should be prolonged indefinitely -- that 
la to say, It should extend over the 
whole duration of tha tea-break. How- 
even, thia phase of the research was 
terminated after 1*0 minutes by the 
passage of a spectacular pedestrian in 
a miniskirt who distracted wy atten¬ 
tion from these scholarly labors. 
Hence, a finite sample will hove to 
suffice. 

From the analysis of the statis¬ 
tical fluctuations in the sequence of 
counts, It is possible to compute a 
parameter P which defines the proba¬ 
bility that a bus observed on any 
occasion will have passed out of the 
block before the next observstlon is 
made, t seconds later. The theory for 
thia waa worked out by Smoluchowskl in 
1911* without any help from met the 
esaentlal formula.for our present 
purpose la P ■ A /2N, where N la the 
average value of the variate and A2 
is the mean square difference between 
successive values (separated by a 
uniform Interval t). The following 
table gives experimental values of P 
for different time intervals as ob¬ 
tained from the bus-counting data: 

Islig 
15 
30 
45 
•jO 

0.021 
0.020 
0.018 
0.011* 

-1 
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To complete the analysis, It Is neces¬ 
sary to reist# f to the speed of a bus. 
The asymptotic solution In the limit 
t ■ 0 can be shown to be P = vt/a, In 
which V Is the average bus speed and a 
Is the length of the block. The rather 
tedious proof of this result is left 
aa an exercise for the reader, who 
should be willing to take my rjrd for 
it anyway. By extrapolation of the 
tabulated values of P/t to t » 0, it is 
now a straightforward matter to estab¬ 
lish that v/a * 0.022 sec-1. The 
average speed of a London bus passing 
my office therefore comes out to be 
6.6 mph. I'll bet Mrs. Castle didn't 
know thatl 

Certain of my colleagues maintain 
that this finding refutes my own con¬ 
tention that I can always get from A 
to B faster on foot than on a bus. 
They baae thia conclusion on the fact 
that my beat walking speed, clocked en 
route to the pub on a clear track, is 
barely U mph. So it's quicker oy bus, 
they say. Are they right? Can I be 
mistaken? Of course not. The explana¬ 
tion, although absurdly simple, is an 
instructive object lesson in the proper 
interpretation of experimental results. 
Where my friends went wrong was in 
failing to recognixe that my experiment 
gives the speed of an average London 
bus. The clear conclusion is that when 
I take a bus, I always happen to catch 
one that is destined to travel at less 
than average apeed during the time I 
am on it. This may seem an unlikely 
conspiracy of events -- as indeed it 
is. But these long runs of improbable 
happenings are bound to occur. For 
example, everyone knows that a chimpan¬ 
zee. banging away randomly at a type¬ 
writer, is deed certain to reproduce 
eventually all of the books in the 
British Museum, correct to the last 
comma. Oddly enough, this interesting 
fact has never yet been demonstrated 
experimentally, so far as T am aware. 

Tomorrow I have an appointment 
with the Director of the Regent's Park 
Zoo. (J.A. Bierlein) 

New Campus of the University of Surrey 
The student dormitory buildings 

at the new campus of the Univ. of 
Surrey (formerly Battersea College of 
Technology) in Guildford, Surrey, will 
have a number of unique features. First, 
it was suggested by the present Dean 
of Students, Dr. M.M. Clark (a member 
of the Mathematics Dept, who is active 
in relaxation methods as applied to 
elasticity) that there be no wardens 

quartered in the buildings. In his 
opinion, students should be encouraged 
to develop their own dormitory regula¬ 
tions and also do their own enforcing 
— up to a point. 

Second, the bedrooms on each 
floor enclose a central kitchen area. 
This led to the description in the 
press that the dormitories feature 
"fsnrr.house" kitchens where students 
can make their own breakfasts. It 
should be noted that dining facilities 
are available in adjacent buildings, 
but this new kitchen feature should 
accommodate students' individual 
tastes and preclude the necessity of 
going out into the weather. 

The first 1200 students will move 
to the Stag Hill site, below the new 
Guildford Cathedral, in October 1968. 
The first group will include the 
Engineering Dept., which will occupy 
the ground and first floors of the 
academic block. The Mathematics Dept, 
will also be in this group, but will 
spend part of their time commuting to 
Battersea to provide mathematics 
courses for those departments sched¬ 
uled to move later. 

The Administrative Building will 
be situated immediately above the 
academic block on the hill with refec¬ 
tories on each side. The dormitories 
lie between the Administrative Build¬ 
ing and the Cathedral. There will be 
nine four-storey blocks of dormitories 
built in the first phase. A typical 
floor plan shows four suites of bad- 
rooms for four students each, adjoin¬ 
ing toilet, bath and laundry rooms, 
and the central kitchen. The pattern 
differs in some buildings in which 
flats have been provided for married 
students and Junior staff members. 
(H.E. Williams) 

PHYSICAL SCIENCES 

Humidity Measurements at NDRE 
Dr. Dag T. GJessing of the Nor- 

we¿inn Defense Research Establishment, 
KJeller, is well known for his inves¬ 
tigations of radio-wave propagation in 
the troposphere. For these studies a 
new fast response technique has been 
developed for measuring water vapor 
content in the atmosphere. 

The technique is based on the 
measurement of the difference frequency 
between two stable and closely sep¬ 
arated (in frequency) crystal oscil¬ 
lators. The crystal used for sensing 
humidity is coated with gold and then 
with a very thin layer of BaF2. Air 
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enters the crystal cartridge through a 
small hole anu, since water vapor con¬ 
trols weight,, therefore influences the 
crystal resonance frequency. Prelim¬ 
inary experiments indicate that water 
vapor can be measured with response 
times as short as a few milliseconds. 

The measurement device employs an 
8-Mc oscillator and an oscillator at a 
frequency approximately 1 kc removed 
from 8 Me. Difference frequency, 
sensed with a frequency discriminator 
and a diode, is used to provfcje high 
speed measurements on atmospheric 
humidity. (M.W. Long) 

Annual Meeting of the German Physical 
Society, Munich, 1966 

To observe the different styles of 
running a scientific meeting in a 
rather heterogeneous continent like 
Europe and to compare it with the 
American way is a rather illuminating 
experience. From these variations one 
is almost tempted to derive conclusions 
about the general approach to science 
and the standing of scientists and 
scientific work within the different 
European societies. 

The structure of the German Physi¬ 
cal Society is /ery similar to the 
organization of the American Phyaical 
Society. In addition to the regional 
sections within the Society, there 
exists also a typical structure which 
resembles «he Divisions of the APS. 
Called "Ausschuss" or "Fachgruppe" in 
German, they unite within the Society 
the physicists working in the fields of 
high polymers, acoustics, high frequen¬ 
cies, mass spectroscopy, nuclear physics 
semi-conductors, metal physics ana 
magnetism, respectively. This similar 
organizational structure, however, has 
not hindered the Get man physicists from 
establishing their own and rather dif¬ 
ferent mode of communicating with each 
other in the conferences of their 
Society. 

There are sectional meotinga with¬ 
in the German Physical Society and there 
are divisional meetings in the spring. 
It is at these sectional and divisional 
meetings that the new results of physi¬ 
cal research in Germany are reported. 
The big annual meeting in the first 
half of October, uniting once per year 
all the members of the Society, is kept 
entirely free from the communication of 
new results. There is nothing that 
compares to the "contributed papers" at 
a meeting of the APS» and only a small 
part of the time is devoted to aomethlng 
that esn be compared to our "invited 

papers." The tendency of the annual 
meeting of the German Physical Society, 
in addition to the usual social and 
professional benefits of talking to 
friends and colleagues, is exclusively 
educational. The meeting is supposed 
to provide a forum for a communication 
not so much of the same, but of dif¬ 
ferent fields of specialization. It 
gives the opportunity and an incentive 
for the physicist to continue his 
education and to bring himself up-to- 
date in fields other than his own. 

This educational function is 
mainly accomplished by "plenary lec¬ 
tures" which take uT the whole morning 
and therefore appro .imately half of 
the total available time. Lasting one 
hour each, they are usually brilliant 
from a pedagogical point of view and 
reflect the best of a long-standing 
tradition of university teaching. 
Content and level of these lectures 
are best compared to the articles in 
"Scientific American" - possibly making 
up for a shortage of publications of 
this type in a country in which the 
specialist still feels no real obliga¬ 
tion to bring his science down to the 
popular level. This year, the sub¬ 
jects of these lectures selected to 
bring the audience up-to-date, covered 
the Gunn effect, holography, cyber¬ 
netics an Interfacultative science, 
molecular structure and Information 
transfer in biological systems, physics 
of weak interactions, experimental 
tests of time reversal, new results 
of the physics of many body-aystems, 
and new results on quasars, on moon 
and planet surfaces. 

The afternoons are set aside for 
meetings of the Divisions. The 
nucleus of the four simultaneous 
sessions is the "Fachbericht" (topical 
report), which comes close to the 
"invited paper" of the APS meetings, 
but is slightly more general. Presen¬ 
ted by specialists, of which some were 
invited Cwbrn other countries, these 
Fachbeflchte usually atart out with a 
review of his field and conclude with 
a summary of the contributions from 
the author's institute. 

In keeping with the educational 
tendency of the meeting, each "Fach- 
altzung" (topical session) la opened 
by an Introductory lecture, in which 
the basic facts and definitions of ftie 
field are explained to the outaider, 
so that everyone can understand what 
is then to follow in greater dstall. 
The full program of these topical 
aesaions provides a compendium of 



190 ESM-20-Il 

subjects which are of interest to physi¬ 
cists in Germany these days and provides 
a guide to "Vho-is-d^ing-what," there¬ 
fore, the program is listed in a de¬ 
tailed conference report available 
through this office (0NRL-C-21»-66 ). 

Since this was a Joint meeting 
together with the Austrian Physical 
Society, concessions had to be made to 
their needs. Thirty "Kursvortrâge" 
(short papers) were submitted exclu¬ 
sively by Austrian authors, mostly 
from the Atomic Institute of the 
Austrian Universities, Vienna, and the 
Reactor Center, Seibersdorf. These 
were similar to contributed papers, 
but apparently not much importance was 
attached to them, in that the aolid- 
state phyaica papera, for inatance, 
were scheduled as sessions parallel 
to the aolld atate "Fachjltzung." 

There arc three more things of a 
German Physical Society meeting wrrth 
mention.'ng. The first,Americans alao 
have i tba second, we perhaps don't 
needs and the third we don't have, but 
perhaps should consider copying, 

1. Similar to our own program, 
one morning is set aa'da for physics 
teachera. This year one-hour lectures 
were presented on noise problems, 
extraterrestrial physics, the physical 
aspects of music, snd solid noble gases, 
each being delivered by first-rate 
authorities in the respective field. 

?.. The "Evening of Contact," 
bringing together young students and 
physlciata with a group of senior 
scientists from the universities, is 
possibly Justified in view of the 
strong vertical structure of German 
scientific organisation and hierarchy. 
It provides the opportunity to bridge 
the gap between the two groups of a 
community in which it is still some¬ 
what unusual for the younger member 
simply to button-hole the older one 
Informally outside of the conference 

rooms. 
3. It seems worthwhile to consi¬ 

der copying the "Evening Lectures," 
which have somewhat the formal and 
grandiose air of a scientific shew. 
Two were given in plenary and public 
aeaslon in the big conference room of 
tha Deutsche Museum. The first one, 
historically oriented, was by V.Gerlach 
(Univ. of Munich), on the "Early his¬ 
tory of the physics of light snd 
colors," and the second one, with 
experiments, by H. Auer (Univ. of 
Munich) on radio astronomy. 

The high standing of scientific, 
in psrtlculer academic, activity in 

German society was not only expressed 
in a widespread newspaper coverage of 
the meeting, but also in a very formal 
opening session of high ceremonial 
value. A symphony orchestra played 
Bach at the beginning of the usual 
sequence of "Ve-are-so-glad-you-are- 
here-and-we-hope-you-enJoy-yourselves" 
speeches, which included addresses by 
the Federal Minister for Scientific 
Research and the Bavarian Prime 
Minister. 

The openin'; address of the Presi¬ 
dent of the German Physical Society, 
Prof. V. Finkelnburg reflected some 
of the difficulties which the univer¬ 
sities encounter in post-war Germany. 
In sn attempt to have the old academic 
values survive unchanged, the German 
university finds itself in a dilemma 
between tradition and progress, be¬ 
tween keeping up esoteric demands and 
giving in to the needs of society. 
The progressive element in this 
struggle is the "Vissenschaftsrat" 
(Council for Science) a body estab¬ 
lished by administrative agreement 
between Federal and State governments, 
consisting of representatives of both, 
as well as delegates from the insti¬ 
tutions of higher learning. Although 
no executive power is vested in this 
Council, its periodic "recommendations" 
for improving the higher educational 
system are somewhat hard to Ignore. 
Its latest report recommends not only 
a restriction in the length of courses 
and thesis work, but suggests even n 
mandatory expulsion of "external 
students" who misuse the traditional 
academic freedom of German universi¬ 
ties. Orienting themselves predomi¬ 
nantly on the image of a university 
as seen by the liberal arts-faculty, 
rectors snd professors consider such 
a recommendation as lack of confidence 
in their own Judgement and as sn 
attack on the "concentrated leisure" 
which is the embodiment of intellec¬ 
tuel activity. 

Finkelnburg in his opening speech 
took aide .-«gainst any restrictions in 
the length of the thesis work, but 
rocommendsd strongly a larger influence 
of the natural-science faculty in 
shaping educational policy, which is 
at the present still dominated by the 
liberal-arts faculty. 

The formal address of the opening 
sessions was given by C.F, von Vels- 
aaork'ir (Univ. of Hamburg), physicist 
and phllosophsr, famous for his coiv- 
tribut ions to the philosophical foun¬ 
dation of physics. He stated in the 
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beginning that the title of his lecture, 
"Unity of Physics," seemed somewhat 
inappropriate in view of the diversity 
of specialists sitting in front of him. 
Nevertheless, he claimed, the unity of 
physics seems to be just around the 
corner. Elaborating on this statement, 
he described how the history of physics 
proceeds in cycles, starting from unity, 
developing into complexity and return¬ 
ing to unity. Atomic physics, in 
particular, is a good example for this 
progress in cycles. The complexity of 
present day physics is therefore 
nothing but a tranaitionary phase, 
almost a crisis situation, which will 
be overcome like a sickness is over¬ 
come by the following recovery. 

In its early phases, science 
establishes certain lews on s rather 
naive or strictly philosophical basis. 
As it progresses, certain modifications 
and additions are necessary, which 
form the bulk of the complexity and 
specialisation. By probing progres¬ 
sively into depth, however, the limits 
of our recogniticn are realised and 
science can be seen as a whole, 
returning thereby to unity. Such an 
argumentation depends, of course, upon 
the possibility that the limits of 
physics, for instance, can actually be 
recognized. Is physics a finite 
problem, or are new views and avenues 
of progress opening up every time we 
reach a borderline? From every day's 
experience, the phyalclet Is inclined 
to believe that there la no final 
borderline, but according to Welx- 
aaeker, he is in the position of a man 
awakening five tiaras during the night 
and concluding that, therefore, it will 
never be daytime again. It is a built- 
in feature of a physical theory that 
It can give no reliable Information on 
Its own limitations. Only the next 
step after modifications and expansions 
can outline these limitations by look¬ 
ing back to the previous stage. De¬ 
scending from the philosophical level 
onto the level of actual physical 
theories, Veissaecker returned to his 
original claim of a future unity of 
physics. By expanding the present 
quantum mechanics to the areas of very 
large and very small dlaranslons, he 
has hope for a unification of quantum 
theory, cosmology and elementary par¬ 
ticles, in particular. 

Welsssecker's lecture waa appar¬ 
ently designed as a challenge rather 
than an attempt to unite everyone in 
the audience in whole-hearted agree¬ 
ment. Accordingly, the discussion wee 

vivid and quite up to the demanding 
level of the presentation. It can be 
expected that the lecture will be pub¬ 
lished in detail in scientific and 
philosophies 1 Journals, so that the 
Interested reader will have an account 
more competent than this amateurish 
summery. 

Veissaecker*s lecture provided 
the link between the political and the 
professional part of the opening ses¬ 
sion. After the award of the Max- 
Planck-Meda1 of the German Physical 
Society, the prise lecture of Prof. 
G. Lueders (Unlv. of Güttingen) on "The 
method of the correlation functions in 
the theory of superconductivity" 
guided the audience all the way into 
physics. From then on the remainder 
of five days was devoted to the serious 
business of educating each other in 
what modern physics has to offer. 
(B.O. Serephin) 

PSYCHOLOGICAL SCIENCES 

Third Anglo-American Symposium on 

Military 
On 16 November the Brisl«h Army 

was host for the third of what has 
become an annual UK-US meeting on mili¬ 
tary neuropsychiatry. The firet 
Symposium in this series was sponsored 
by the Royal Air Force and the second 
by the U.S. Air Force. Brigadier J. 
McGhle, Director of Army Peychiatry, 
was responsible for organisation of 
the program and served as chairman. 
In addition to representatives of the 
UK and US military psychiatry progrès» 
in Europe, this year's conference was 
opened to personnel from the Canadien 
and Auatrallan Arsrad Forces, In all, 
approximately 50 psychiatrists, 
psychologists and social werkere 
attended the one-day meeting. 

The Symposium was held in the 
Roynl Army Nedlcal College, a late- 
Vlctorlen structure situated on the 
banka of the Thames, in the heart of 
London. From the outside the College 
is not particularly imposing, end the 
interior is characterised by high 
ceilings and s mesa of passageways, 
clasaroome, and aswll offices which 
ere the inevitable result of smdifying 
old buildings to meet changing require¬ 
ments that accompany the passage of 
time. There is an exception, however, 
to this sweeping generalisation. The 
reception room, mein dining room, end 
anterooms of the Headquarters Mesa 
contain ell of the heavy paneling, oil 
paintings, silver, and trappings 
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■asoclated with the formality, dignity 
and grandeur of tha Victorian era. Of 
particular Intaraat la a amall room 
devotad to commemorating Royal Army 
Medical Corpa offleerá who have been 
awarded the Victoria Croaa, Britain*a 
hlghaat military decoration. 

The program differed from thoae of 
pravloua yaara in that fewer theoreti¬ 
cal and/or reaearch papara were presen¬ 
ted. While the program aa a whole 
tended to lack a number of acholarly 
characterlatica which uaually typify 
profaaalonal meetlnga of thla nature, 
ita focua waa quite appropriate, aa 
thla waa not a meeting of a learned 
aoclaty. The majority of particlpanta 
wore practltlonera faced with problema 
of anhanclng the contribution of pay- 
chiatry to their raapactive military 
aervlcea. Thera are many profeaalonal 
aoclatloa. International congreaaes, 
and Journale which aarva aa vahiclea 
for thaoratlcal and reaearch contribu- 
tlonai thla Sympoaium filled a gap In 
providing a platform for the military 
paychiatrlata to exchange views with 
colleaguaa from othar countries on the 
problems of dally practice, 

A brief and sincero welcoming 
address waa given by Major Oenoral 
Morriaon, Director of Medicine of the 
Collage. This waa followed by equally 
brief introductory ramarka by Brigadier 
McGhie. Tha program par se cons lated 
of aavan formal papers and a viewing 
of tha controversial film "The War 
Gama." Tha majority of tha praaenta- 
tlona ware concerned with describing 
tha development and functioning of 
clinical programs in a variety of 
sarvlca settings. One scheduled paper 
waa cancslad at the last minuta because 
of difficultiea In obtaining a aacurity 
clearance. A discussion period was 
achadulad following each paper, but 
scheduling problems raquirad that thla 
be limited or omitted for aavaral of 
tha papara. 

Wing Commander A.B. Goornay iRAF) 
presented tha firat, as wall aa one of 
the more intriguing papara of tha day, 
entitled "Tha Treatment of Plying 
Phobias and Allied Conditions in 
experienced Aircrew." Goornay, who la 
a qualified aviator as wall aa a fully- 
trained paychlatriat, described a 
currant clinical study utilising 
>ehavior tharapy in the treatment of 
"liars auffaring from anxiety. Tha 
itudy la not far anough along to warm* 
(rawing concluelone, and it actually 
my have been somewhat prematura to 
sport on it at tha Symposium. At the 

same time, it is alao sufficiently 
novel to warrant more than passing 
comment. 

Approximately one-third of the 
psychiatric workload in the RAF program 
centers around problems of flying which 
are directly or indirectly related to 
anxiety. Somewhat less than 20^ of 
patients in this category must be 
grounded permanently, Including offi¬ 
cers with long and extensive flying 
experience. This situation is not new 
in the RAF (or any other air force) and 
has been approached for years with 
orthodox treatment procedures. The 
therapeutic goals usually Involve 
reduction of environmental stress with 
ultimate assignment to a less stress¬ 
ful form of flying. While the more 
traditional approaches may be success¬ 
ful, it frequently is difficult to 
restore the patient to flying his 
original type of aircraft, and long¬ 
term follow-up has disclosed that 
problems of anxiety generalization are 
not uncommon. 

Goornay is working with individ¬ 
uals who have not responded to tradi¬ 
tional treatment and are scheduled to 
be grounded. Thus, his subject popula¬ 
tion is composed of patients who have 
clearly and unequivocally been identi¬ 
fied as losses to the RAF flight pro¬ 
gram. The treatment la carried out in 
two distinct phases, the first of which 
ia on the ground and the second in the 
air. At tha beginning of the first 
phase, a hierarchy of stress situations 
related to flying is developed from 
interview and case history material. 
Tha patient than undergoes a sequence 
of therapeutic sessions aimed at pro¬ 
gressive deaensltizatlon to this 
hierarchy of atrasa aituationa. After 
the patient has been able to imagine 
or verbalise his feelings about the 
most extreme of the situations without 
experiencing conscious anxiety he is 
Introduced into the second phase of 
treatawnt. 

The flying phase of the treatment 
is varied according to both the patient's 
background in aviation and the nature 
of his complaint. The underlying prin¬ 
ciple, however, involves moving through 
a carefully planned sequence of steps 
which culminates in the subject being 
able to carry out the type of opera¬ 
tional flying for which he waa tralnad. 
A hand-picked group of pilot instruc¬ 
tora work as co-theraplats in thla 
phase of the treatment. The second 
phaae essentially duplicates the ground 
desenaltlaation in the air, ualng the 
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type iiiroiMft In which the symptoms 
originally occurred. The ultimate step 
in the desensitlzatlon hierarchy may 
involve (and actually has in one case) 
the performance of combat maneuvers 
in a Jet. 

To date, Gooruoy has completed 
the treatment of five patients with 
this method, four of which were restored 
to full flight status (three pilots 
and one navigator). The fifth subject, 
a navigator, had his fear of flying 
reinforced when the pilot co-therapist 
attempted to short-cut the progressive 
desensitization and prematurely sub¬ 
jected the patient to a series of com¬ 
bat maneuvers. All of the successful 
cases have been highly experienced 
pilots with considerable experience 
and good pre-illness performance 
records. 

It is unfortunate that mire time 
has not elapsed since Goorney started 
his study, as little can be sa:d about 
prognosis in this treatment pregram or 
about displacement of symptoms The 
first subject, a flight instructjr, 
has been back at duty for only three 
months, and the last successful subject 
less than one month. However, all 
four are reportedly totally asymptoma¬ 
tic and functioning without Impairment. 
No claims are made that this approach 
is the panacea for disorders of this 
nature or that the recovery will be 
sustained over any significant period 
of time. Goorney has adopted an 
empiricist's outlook in hla study. On 
the basis of his experience to date, 
three factors enter into successful 
application of the treatment program* 
selection of patients, the timing in 
transition from the ground to the fly¬ 
ing phase of the treatment program, 
and the requirement that the therapist 
be a trained flyer. The method is 
proposed for use only in the case of 
experienced aviators who have failed 
to respond to more conventional forms 
of psychiatric treatment and whose 
potential value to the service Justi¬ 
fies the rather considerable expendi¬ 
ture of time and money which ia re¬ 
quired. One might predict that it will 
be some time before high performance 
jet aircraft and aviation gasoline 
become stock items along with mepro¬ 
bamate in the medical supply catalogai 
however, the old practice of requiring 
an aviator to fly again immediately 
after a traumatic experience certainly 
haa become markedly more aophiatlcated 
with the paaaing of time. 

The second paper in the morning 

session was presented by Lt.Col. T.B. 
Stephens, RAMC, a staff psychiatrist 
at the Royal Army Medical College. 
Stephens' paper, "The Psychiatrist With 
a Special Force In An Overseas Theatre," 
described a visit he made to Aden in 
connection with a survey of morale and 
effectiveness of British troops sta¬ 
tioned in this rather desolate and 
primitive outpost. Much of the presen¬ 
tation was concerned with relating the 
approach used in collecting information 
from commanding officers, medical 
officers and troops, along with the 
pitfalls which the psychiatrist meets 
in the unstructured field situation. 
Stephens used colored slides to illus¬ 
trate the nature of the stresses which 
troops encounter in Aden and the con¬ 
ditions under which they must live. 
Psychiatric referral and admlsaion 
rates reported by Stephens did not 
appear out of line with service.in this 
environment} and, as might be expected, 
they tend to rise during times of 
increased tension. 

Major R.S. Britton, RAMC, described 
the development and present operation 
of a child guidance clinic in his paper, 
"Organization of a Child Psychological 
Service in an Overseas Theatre." 
Britton, who is currently serving in 
Germany, presented some interesting 
summary data on the differences in 
family background and reasons for 
referral of children between his clinic 
and in England, Generally speaking, 
delinquency and truancy are less common • 
complaints among children referred in 
the overseas clinic, where approximately 
one-third of the referrals were related 
to educational problems and enuresis. 
Somewhat surprisingly, of the 
mothers in Britton's sample had at some 
time or another received psychiatric 
treatment. Further, 26# of the fathers 
had been raised either partly or 
totally in foster homes. 

Squadron Lon.lor A.S. McVicar, RCAF, 
was the only Canadian speaker on the 
program. His paper, entitled "Commu¬ 
nity Care In A Service Environment," 
described the development of an admir¬ 
able preventive peychlatry program in 
a Canadian Air Force community near the 
German-French border. Esaentlally 
McVicar'a approach is to hold "commuuty 
conferences" with chaplains, adminis¬ 
trative officers, medical officers, 
and others who are concerned with human 
problems. The conferences are focused 
on increasing perceptiveness of probleas 
faced in this environment and changing 
negative attitudes through group dis- 
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cuaalon. Tha major ■aatiniça ara plamed 
on a aemi-annua1 baala, although 
ama llar groupa now have ovolvad which 
aaat mora fraquantly. Separate semi¬ 
nara alao ara held for general medical 
officara. McVicar'a paper waa parti¬ 
cularly coaq>leta and objective, and he 
very candidly dlacuaaad reaiatancea 
encountered, aa well aa hia own mia- 
takaa and fruatratlona in the program. 
Aa in any approach of thia nature, it 
la vary difficult to arrive at an 
objective aaaeaament of the definitive 
contribution which the program la 
making to a conatantly changing mili¬ 
tary ccmamnity. However, if acceptance 
by the group involved aerves aa any 
crltarla, McVicar appears to have done 
an excallent Job. 

Lt.-Col. B.L. Llvingaton, the 
neuropaychiatric consultant for the 
U.S. Army Forcea in Europe, outlined 
the Army's preventive psychiatry pro¬ 
gram in hia presentation "Mental 
Hygiene in the American Army." 
Livingston's paper waa well organised 
and well received. Although the con¬ 
tent of the paper waa familiar to the 
US participants, it was of obvious 
interest to their colleagues in the 
British forcea. 

Surg. LCdr A. Scott-Brown, RN, 
spoke on "Paychiatric Problems of 
Personnel Serving in Small Naval Ships'1 
The primary thesis of Scott-Brown'a 
paper waa the need for medical, officers 
on small ships to recognise early signs 
of paychiatric disturbance and take 
action before the illness has assumed 
more serious proportions. It is his 
contention, baaed partially on hia own 
experience in small ships, that young 
msdical officera fail to recognise 
many caaes of psychiatric lllnesa. To 
a certain degrae it is considered that 
thia problem arises because the medical 
officer tends to become an integral 
part of the small ahip crew and lacks 
the emotional and profesaional detach¬ 
ment which is important in perceiving 
early signs of illness. However, far 
more important is the lack of sensiti¬ 
vity to and orientation toward detec¬ 
tion of paychiatric diaordera. 

Interest in thia problem has led 
Scott-Brown to collect data on the 
source of referrals seen at the Royal 
Navy Hospitals, Haalar, Portsmouth, and 
Plymouth. The incidence of patients 
who ultimately were referred to the 
psychiatric consultant at these hos¬ 
pitals ia greater for small than for 
large ahips. The highest incidence of 
claustrophobia waa found in men who 

ESN-20-11 

served in submarines. However, it is 
interesting to note that 100$ of these 
patients were individúala who had not 
volunteered but were assigned to sub¬ 
marines. (The Royal Navy assigns men 
to submarinos as a routine personnel 
action when sn insufficient number of 
volunteers is obtained to fill quotas.) 

The last formal paper of the day, 
"Psychophyaiological Effects of Inter¬ 
continental Flight Through Multiple 
Time Zones," was presented by Major 
S.L. Freud, a USAF psychologist. Proud 
discussed a series of studies carried 
out while he was assigned to the FAA 
on disruption of circadian rhythm 
induced by Jet flights. No attempt was 
made to present the detailed results 
obtained on the rather extensive psycho¬ 
logical and physiological measures used 
in the study. Rather, the data were 
presented in summary form with an 
emphasis on the practical significance 
of the findings. As the conclusions 
derived from this research are fairly 
well known in the US they will not be 
repeated herej it is sufficient to say 
that all available evidence indicates 
there are certain types of activities, 
particularly in the area of high level 
abstraction and negotiation, which 
should be avoided by the international 
traveler passing through more than 
three time zones until his circadian 
rhythm becomes readjusted. Freud began 
his presentation by quoting from the 
Declaration of Independence - a some¬ 
what novel approach in the home of 
British Army medicine. Even though 
this was the last paper of the after¬ 
noon, the attention of the audience 
certainly was captured by the opening 
remarks. Exactly the right balance 
between data and conclusions was main- 
tained; which, combined with a lucid 
and humorous form of delivery, made 
this the most enthusiastically received 
and discussed paper of the meeting. 

The last hour of the seminar was 
devoted to a viewing of the controver¬ 
sial movie "The War Game." This 50- 
mlnute film, made by the BBC, has been 
banned from British television. The 
plot of the film in concerned with a 
hypothetical atomic bomb attack on 
England. The story begins with the 
early warning phases before the attack, 
progresses through the blast, and 
portrays the destruction, physical 
injury, death, and breakdown in codal 
order following the catastrophe. The 
death and destruction scenes are ex¬ 
tremely realistic, and the acting out 
of psychological response to the 
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to the disaster and the mass social 
disorder which follows Is superb. It 
was Interesting to observe that the 
Symposium audience, composed primarily 
of experienced military medical officers, 
sat in absolute silence at the end of 
the film. There Is no question as to 
its power and impact. Bri*. McGhie 
led a brief discussion as to the appro¬ 
priateness of this movie for viewing 
by unsophisticated audiences. The 
general consensus of the group was that 
it should be shown only to selective 
audiences because of its shocking 
realism. 

The seminar was closed by McGhie, 
who, because of time limitations, did 
not make the formal address which had 
been scheduled in the program. After 
announcing that the USAF would be host 
to next year's Symposium, McGhie thanked 
those who hod assisted in planning the 
program and indicaced in passing that 
the goal had been to present a full 
day of interaction on "practical mili¬ 
tary psychiatry." On the basis of 
comments overheard at the delightful 
cocktail party given by the Royal Army 
Medical College at the close of the 
meeting, there is no question about 
the participants considering thst the 
goal had been achieved, (j.E.Rasmussen) 

NEWS AND NOTES 

The_Second European Symposium on 
Marine Biology wHl be held at the- 
Biological Station, Espegrend, Blom- 
sterdalen, Norway, 24-28 August 196?. 
The general topic of the Symposium will 
oe the importance of water movements 
for biology and distribution of marine 
organisms. Within this general topic 
will be included a consideration of 
the measurement of water movements, the 
ecological and physiological effects 
of wster movements, and water movements 
and distribution. The announcement 
invites papers within the general topic 
stressing that new results should be 
presented. Presentation will be 
limited to 20 minutes with additional 
time alloted to the discussion. Papers 
and discussion remarks may be presented 
in English, German, or French, but 
fitlmultaneoua or other tranalatloi* 
services will not be available. An 
abstract of the paper should be sub¬ 
mitted before 1 August 196? to permit 
time for duplication and distribution. 
Papers submitted at the Symposium will 
be published in Sara la. and thus it is 
essential that "finished" manuscripts 
be delivered at the meeting. 

Individuals interested in further 
details or application forme should 
write t Prof. H. Brettstrdm. Director, 
Biological Station, Espegrend, Hlom- 
sterdalen, Norway. (j.D.Costlow) 

The British Government White Paper 
on the decimalisation of the h has now 
been published, and arguments were 
being voiced on the day of publication, 
not as to whether decimalisation should 
be adopted (this has already buen 
accepted as a neceeaary evil) tut 
whether a hundred pennies ahouli' be 
worth ten shillings or a pound, (The 
Chancellor of the Exchequer in a *ele- 
vlalon Interview dismissed the sugges¬ 
ted substitute of the word cent for 
penny as "too American.") A Decimal 
Currency Board will deal with the 
practical problems associated with 
switching from h s d to the new k, 
which is predicted to take place In 
February 1971. The Chairman of the 
Board has been named and hla salary 
fixed — k3500 (or 350,000 new penniesK 

li W.C.E. Hlsalneog, Reader In 
the Faculty of Science at Manchester 
univ., has been appointed to the Third 
Choir of Chemistry at Hull Univ. 

dead of the Nuclear Physics Division 
of the IK Atonic Energy Authority In 

i»C"urüd!° ^ who 

M.+v. ——L'Qddenj, Professor of 
Mathematics at the Univ. of Tasmania, 
has been appointed Professor of Mathe¬ 
matics st Salford Royal Collage of 
Advanced Tachnology - the proposed new 
Univ. of Salford. 

W,A' Cawson. Senior Lecturer, 
Guy's Hospital Medical School, London 
univ., has been appointed to the Chair 
of Dental Medicine there. 

or ••»<* Vice-Master 
of Bslllol College, Oxford, has been 
appointed Professor of Chemistry at 
the Univ. of Stirling. 

7« i Lecturer in 
Zoology .t the Univ. of Aberdeen, has 
been appointed to the Chair of Bleloav 
at the University of Stirling. ** 

rh.,4^7* A' Lecturer In Bto- 

univ- *>••" .?osr;::.".”r .. 
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Dr. h.L. Wllklnton. of th* Atomic 
Energy Authority, h** been appointed 
to th* eecond Chair in Chemical Engineer¬ 
ing at th* Univ. of Bradford. 

Dr. E.M.J. Corniah. Senior Lec¬ 
turer in Applied Mathematic* at Leeda 
Univ., haa boon appointed Profeaaor of 
Mathematic* at tha Univ. of York. 

Prof. H.C.H. Gurney, Profeaaor of 
Civil and Structural Engineering at the 
Unlveralty College of South Walea and 
Monmouthahlre, Cardiff, haa left to 
taka up an appointment aa Prof, of 
Mechanical Engineering at the Univ. of 
Hong Kong. 

Dr. H. Ta-lfel. Lecturer in Social 
Peychology at Brlatol Univ., haa been 
appointed to the Chair of Peychology 
at Briatol Univeraity. 

Dr. N. Thomoaon. Reader in Phyaica 
and Aaaiatant Director of the H.H.Villa 
Phyaica Laboratory, haa been appointed 
to a Chair at Briatol Univ. 

Dr. B.G. Dlckina ia to be Deputy 
Controller of Guided Veapona at the 
Miniatry of Aviation. He waa director, 
Guided Veapona Reaearoh and D«v*lopment 
at the Miniatry of Supply. 

Dr. Roger Penroae haa received the 
title of Profeaaor of Applied Mathe¬ 
matic* at Birkbeck College, London. 

Dr. Brian Donovan haa received the 
title of Profeaaor of Phyaica at 
Veatfleld College, London. 

Prof. G.P. Crovden. Emeritua 
Profeaaor of Applied Phyaiology at the 
Univ. of London, died on Nov, 22. He 
waa th* author of many papera dealing 
with muacular work, fatigue, and re¬ 
covery, the effect* of heat and cold 
with nutrition, lighting, noiae, and 
vibration. He waa appointed Reader 
in Induetrial Phyaiology at the London 
School of Hygiene and Tropical Medi¬ 
cine, and later became Profeaaor of 
Applied Phyaiology at the aame School. 
Hia department waa reaponaible for 
much applied reaearch which haa had 
effect* in flelda of houaing, high 
temperature phyaiology, and the phyaio¬ 

logy of work. 

Prof. R.M. Sievert died recently 
in Stockholm. He had been Director of 
the Inatitute of Radiophyaica since 
1937 «nd WBS an authority on the 

biological effect* of ionizing radia¬ 
tion, radiation doaimetry and protec¬ 
tion, and on natural radiation and 
radioactive fallout. 

Technical Reports of ONRL 
The following reporta have recent¬ 

ly been iaaued by ONRL. Coplea may be 
obtained gratia by Defenae Dept, and 
other US Government peraonnel, ONR con- 
tractora, and other American aclentiats 
who have a legitimate intereat. How¬ 
ever, becauae of the frequent content 
of proprietary and prepublication in¬ 
formation, the reporta cannot be sent 
to librarle* or to citizen* of foreign 
countriea. Requeata for ONRL reporta 
ahould be addreaaed toi Commanding 
Officer, Office of Naval Reaearch 
Branch Office, Box 39, Fleet Poat 
Office, New York 09510. 

ONRL-45-66 Radar Reaearch in the Nether- 
landa by M.V.Long 

ONRL-46-66 Paychiatry in the Norwegian 
Defenae Forcea by 
J.E. Raamuaaen 

ONRL-47-66 Note* on Peychology in Nor¬ 
thern Ireland by 
J.E, Raamuaaen 

ONRL-48-66 Military Peychology in Norway 
by J.E. Raamuaaen 

ONHL-49-66 Technische Hochachule Aachen, 
Germuny by J.B. Cohen 

ONRL-50-66 Some Solid State Phyaica in 
the Paria Area by 
B.O. Séraphin 

The following conference reporta 
are reloaaable to European aclentiata: 

ONRL-C-18-66 International Sympoaium of 
the Joint Servicea Electri¬ 
cal Power Sourcea Committee 
1966 by P.D. Maycock 

ONRL-C-I9-66 1966 Symposium on Gallium 
Araenide by P.D. Maycock 

0NRL-C-20-66 Electron Microacopy in 
Metallurgy: A Conference 
Sponaored by the Britiah 
Inatitute of Metala, Sept. 
I960 by J.B. Cohen 

ONRL-C-21-66 The Tenth International 
Conference on Low Tempera¬ 
ture Phyaica (LTIO) Moscow, 
Aug-Sept. 1966 by R.S. 
Allgaier (NOL Silver Spring) 

ONRL-C-22-66 Sixteenth Meeting of the 
International Committee on 
Thermodynamics * Electro¬ 
chemical Kinetics, Buda¬ 
pest by A.L.Powell (ONR 
Boston ) 



'WtMIW-MiRMIMBlHMMRMM# 

ESN-20-11 197 

ONPL-C-23-66 The Combined Royal Aero¬ 
nautical Society's Cen¬ 
tenary Congress & the 
5th Congress of the Inter¬ 
national Council of the 
Aeronautical Sciences by 
H.E. Williams 

ONRL-C-2Z»-66 Annual Meeting of the 
German Physical Society, 
Munich, 1966 by 
B.O. Séraphin 

ONRL-C-25-66 First European Symposium 
on Marine Biology, Helgo¬ 
land, Sapt.-Oct. 1966, 
by J.D. Costlow 

ONRL-C-26-66 International Symposium 
on Fluid Dynamics of 
Heterogeneous Multi-Phaae 
Continuous Media,Oct.1966, 
Naples, by I.Glassmann 

ONRL-C-27-66 Symposium on Bionic Models 
of the Animal Sonar System, 
Fraacattl, Italy, Sept- 
Oct. 1966 by W.J. Trott 
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REFLECTIONS OF A WANDERING LIAISON SCIENTIST 

For years the liaison scientists of ONRL heve written articlee for ESN, 
occasionally tongue-in-cheek, but for the s!oat pert a straightforward and factual 
reportInfr of spécifie scientific inforsiation on the European acene. While some 
of the most distin^uiahed acientieta in the US have epent a year or more *n per- 
formina liaison duties at ONRL, there has not been a vehicle to convey their 
aeneral imrresaions of their diacipline at the completion of their stay in London. 
The follo».in* article, which ia intended to be the first of a continuing aeriea, 
constitutea an effort to overcome thia omisaion. 

The articles in this series are intended to be nontechnical in nature. It 
is honed they will present a perspective which extends beyond the scope of the 
usual technical report and that they will be of Interest to all readera of ESN. 
There are no "guidelines" for the authors; rather, each itdlvldual ia encouraged 
to express himself on any aspect of hia professional activity in Europe which he 
might choose. Thus, it is anticipated that the series will be quite hetero¬ 
geneous in terme of content and topic. 

In order to make a series a truly meaningful and unrehearsed expression of 
the individual scientist's feeling or opinion, the articles undergo an absolute 
minimum of editing. In thia regard they should be looked upon as informal 
expressions of the given individual's thoughts as he concludes his stay in London 
—not as carefully documented scientific reports. 

The first paper in this series is by Prof. S. Young Tyree, Jr., who Joined 
our staff in June 1965 «s Liaison Scientist for Inorganic Chemiatry. After 
fourteen months with ONR London, he returned to the US this past August and 
joined the faculty of the College of William and Mary, Williamsburg, Va., as 

Professor of Chemiatry. _ _ _ _ _ 

It has been my privilege to spend approximately H months visiting academic 
departments of chemistry throughout Western Europe. In addition, I got to the 
east end of the Mediterranean, visiting both Israel and Lebanon. It is my 
opinion, after having spent about a week in Israel and Lebanon, that thia part 
of the Middle East might well be lumped into the "Western Europe" category. 
Chemiatry departments we"e visited in Norway, Denmark and Sweden, England, Scot¬ 
land, France, Belgium, Germany, Switzerland, Italy, Austria, Lebanon and Israel. 
Most certainly, one is entitled to reflect a little bit at the end of such a 
tour upon the atate of chemistry in thia part of the world, its relationship to 
European society as a whole, and its comparision with the chemical community in 
the United States. In what follows it must be remembered that my principal 
interests are inorganic and physical chemistry. 

In the first instance my impression is stronger than ever that chemistry 
is pretty much the same no matter where one goes, nowadays. Instrumentation 
does not respect international boundariea, and one finds that the best instru¬ 
ments from various parts of the world find themselves to all other parts of the 
world quickly. Thus, the Atlas mass spectrometer, made in Germany, is clearly 
one of the most respected masa spectrometers in the world. It is widely used 
all over Europe. On the othir hand, there seems to be an equal unanimity of 
choice for Varían in the wa/ of nmr spectrometers. Without citing any more 
specific examples, suffice it to say that I was mildly surprised to see labora¬ 
tories, from Trondheim in the north to Naples in the south, from Glasgow in the 
west and to Tel Aviv in the eaat, equipped with the same Instruments that one 
finda in chemistry departments throughout the US. To be sure, a number of 
interesting specialties have evolved as chemistry has matured in slightly dif¬ 
ferent environments. For exasiple, after spending a couple of weeks visiting 
inorganic and physical chemlata in academic inatitutiona in Scandinavia, one 
cannot help but wonder if the embryonic chemist in this area of the world is not 
expectei to learn the X-ray crystal structure technique at about the same time 
that he ia expected to learn to aki. Thia remark should not be construed to infer 
that crystal atructure determinations are the only kinds of chemistry done by 
inorganic and physical chemists in Scandinavia, rather it is meant to infer that 
the ability to do crystal atructure determination among Inorganic and physical 
chemists is about as prevalent as is the ability among the general populace bf 

this area to ski. 
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A ••cond ^anarallty (with tha exception of Trance - mora about her later) Is 
that the lanffuaire of science la English ^nd paraonal contacta In the US are the 
rula. Without maklr? an actual count, 1 would estimate that considerably more 
than half the depar.rents of chemistry visited during the year had at least one 
■•■bar of ataff who had spent a year or more In the US as a part of hia profes¬ 
sional Ufa. 

A third generality can be made with respect to the higher educational 
process whereby young people become professional cheml-ta. By and lerge, students 
In Euroi>'.an universities specialise vary highly in comparison with their contem- 
porarlas in America. Regardleas of the nurtie: of years required to earn the 
particular foraMl degree, which does vary widely from country to country, almost 
without exception the student atudlea chemistry for the duration of hia univer¬ 
sity life, almoat to the exclusion of other subjects. A very few ancillary 
subjects, auch as phyaica and mathematlca, are required during the first two 
years. The heterogeneity among curricula and degrees la enormous. Thus, I 
reckon It would be as difficult for a student in midstream of an English curricu¬ 
lum to change to a French univeralty (over and above the language problem) as it 
would be for a similar American student to make the same change. 

The fourth generality Is difficult to articulate. It Is that I am very much 
Impressed with the number of Individuals Involved, and the extent of support 
given, for basic research In chemistry. I cannot heln but wonder if the general 
academic scientific community la not, at the moment, living on a relatively rich 
diet. By diet I mean the salaries paid to professors and the funds they are 
given for equipment and expendable supplies. From my own point n* view and with 
my personal background, similar to those of other scientifically trained people, 
it is eaay to Justify money spent in this way. However, a more dispassionate 
view discloses some research laboratories which are equipped almost to the state 
of opulence, completely surrounded by other segments of society that in general 
can only be described as being sadly neglected. To the extent that basic 
research is going to result in making the world a better place for the totality 
of society, it is possible to Justify the opulence of the research laboratory to 
the man on the street. On the other hand, I cannot help but ask myself when Is 
the day of reckoning going to arrive? When it does arrive, who is going to keep 
the score, and what will the Judges' decision be? In short, I hope that public 
reaction will not relegate scientists to the position of second-class citizens 
again. 

Asa fifth generality and not completely unrelated to the fourth and pre- 
ceedlng paragraph, another matter should be mentioned. Not by any means so 
general but in enough ceses to be significant, I must admit to being a bit 
shocked at the attitude of the professors of chemistry in many departments 
toward the paths which they expect their students to chart for themselves. The 
attitude to which I refer Is best described as follows. In the course of a 
leisurely conversation with a professor of chemistry in an English institution 
(the mar has already received his FRS), I put this question: "What do most of 
your :>hD students do when they complete their degrees?" The answer was not long 
In forthcoming to the effect that among all of the students he had ever had, he 
could remember no more than two or three who had gone Into industry or government 
laboratory work,' since, "he was happy to state," practically all of his students 
were sufficiently "able" to obtain university posts. Throughout much of Europe 
I found that professors expect to keep their best students with them as Junior 
members of staff and research associates. Now, It is only right and proper for 
a professor to think highly of his best students and to think favorably of their 
continuing their association with him In a productive capacity for an indefinite 
period of time. On the other hand, there are other clear Inferences to be 
gained in Informal conversations with professors. It appears to me that they 
believe Implicitly their best students should be recruited into the university 
system of the country concerned, and the less able students should be cast adrift 
into the "less demanding worlds" of industry and government technological and 
development laboratories. Furthermore, It Is a widely accepted axiom that basic 
research, unsullied by relation to any "mission" or "practical problem," is 
Number One in the "pecking order." 

There Is always a cadre of American chemists anticipating a year abroad. 
The choice of department with which to affiliate is a difficult one. The large, 
well-established schools of chemistry with "big-name" professors are no longer 
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the obvious choice. To bo sure, the variety of equipment to be found in the 
Institute of Inorganic Chemistry at Perugia la not nearly so great as in Rome. 
Yet, within the competence of Perugia (and many of the similar excellent, smaller 
chemistry departments throughout Europe) one will find one very Important advan¬ 
tage always unobtainable in the larger departments; to wit, the Interest, 
sympathy, and time of the professor and his senior colleaguea. dore often than 
not the professor in charge of a large department will be practically inacces¬ 
sible, save for the occasional slap on the back in genuine goodwill and hospi¬ 
tality. He and his senior colleagues often have enormous administrative reapon- 
sibllitles and, as well, are away from their departments about as often as they 
are there. In general, I have found the quality of research and teaching done 
in some of the sic-ller, less well-known schools, to be at least uqual to that 
which is done in the large big-name departments. 

COMMENTS ON SPECIFIC COUNTRIES 

FRANCE 
In several ways France occupies a unique position In tie Veatern world of 

chemistry. Not only at meetings and conferences in tt»o US but alao at those in 
Europe, outside of France Itself, French chemists participate in far fewer 
numbery relative to their population than do chemists from the other countries 
of Europe. In addition, prior to my travels on the Continent, I waa told by 
several Europeans that in almost any university chemistry department the scien¬ 
tists would prefer that I speak good English to poor anything else, with the 
exception of France. In fact, such proved to be the case. Even in the French- 
speaking part of Belgium, feeble attempts at French are answered, more often 
than not, in excellent English. On the other hand, in France the attitude 
appears to be the reverse. The preference is that one speaka French, even if 
it is very poor French, in preference to any other language. Never having been 
a rebel *t heart, I took the advice of my European friends early on in my stay 
here and made a serloua effort to become sufficiently fluent in the French 
language such that I did not have to rely on English while travelling in France. 
In about three weeks of visiting chemistry departments and research laboratories 
in various parts of France, I was told many tlves (with obvlouj pleasure) that I 
was the first chemistry professor from the United States that had ever visited 
them who was able to speak their language. I husten to add that my daughter, 
who speaks French very well, having apent eight months at the University of 
Grenoble, living with a French family, tells me that my Frene i is very poor. 
Nonetheless, in practically all of my relationships with French chemists, it was 
much appreciated that I was able to communicate in their language. To be sure, 
in one case, after laboring along for about three hours with a very able chemist, 
he changed without warning into English which was much moie fluent than my 
French, with the offhand remark that "we will make more rapid progress if we 
apeak English." Significantly, there was one and only one example of this, and 
the particular individual was not a native Frenchman. I am convinced that the 
average professor of chemistry and his junior associates have no better command 
of the English language than the average American professor of chemistry and his 
junior associates have of the French language. Thua, I find that a very real 
language ban 1er (not Just "Charles' degree") separates French chemistry from 
the rest of chemistry. It is most unfortunate, since much first-class inorganic 
and physical chemistry is being done in France. In addition, I have seen with 
my own eyes thst, ss a matter of policy, the French government is Investing truly 
enormous sums in building new faculties for the science departments in many 
universities. Entirely new chemistry buildings, both for instructional and 
research purposes, have been completed or are substantially complete at the 
Universities of Psris, Strasbourg, Lyon, Toulouse and Bordeaux. These new 
facilities are at places where I happened to visit. Other universities, where 
I did not happen to visit, have been given new facilities for science departments 
also. The new chemistry buildings which I have seen in France are very well 
equipped, comparable to chemistry buildings in the US in most ways. 

In assessing the growth pattern and capability of academic chemistry in 
France, I would conclude that neither is dissimilar from that which was expe¬ 
rienced in the US immediately after WWII. Bearing in mind the devastation which 
the French population found widespread in their country Immediately after WWII, 
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i» !• perhaps understandable that aone 10 to 15 years were required to rebuild 
bfldffes, bulldlnffe, roads, transportation syateias, etc., before Indulging In the 
iuxury of now academic faculties. It la my opinion, however, that French 
chemistry la on the varge of arriving at post WII maturity end that we should 
•■aka avary effort possible to loasen the barriers which exist between French 
chemistry and the rest of the Veatern chemical world. Individual French 

Pro^***or* •"d thalr young asaocli tea are desirous of entering Into 
the kind of relationship which exists between English chemistry and American 
chemistry, between Scandinavian chemistry and AsMrlcan chemistry, etc. One 
thing does glva me pause In my plee. The working hours and eating habits of 
French reedemlc chemists when they have e guest are perhaps a bit more strenuous 
than miny of ua In the States are prepared to cope with. Typically, one arrives 
at the chemistry building shortly after 9i00 and works until about noon, where¬ 
upon the group adjourns to a suitable restaurant for a déjeuner. A dejeuner may 
w‘u consist of a alx- to eight-course meal, with an appropriate wine for each 
course. It la certain to last until 3t00 p.m., poaalbly until 3:30 or fiiOO, at 
which time the gr-»up staggers (not ao much as a result of the wine, but rather 
from the sheer weight of the food Intake) back to the laboratory and continues 
working until 8i00 or 8:30 p.m. 

AUSTRIA-ISRAEL CONTRAST 

The contrast between Austria and Israel is worth aome description. To 
begin with a bit of orientation la in order. Austria la about the size of Maine 
or South Carolina, but with a population of ca. 7xl06, la up old country, with a 
relatively homogeneous population. On the other hand, Israel la aboi-t the size 
of New Jersey, but with a population of ca. 2.2xlo6, i. new netion, hetero¬ 
geneous in moat aspects (excapt religion). In Israel, facilitiea ana equipment 
for scientific research are second to none, and cosipare favorably with what one 
la accustomed to In the US. However, the comparison of the statua wnich science 
enjoya in Israel with that accordad other segmenta of the society la downright 
appalling. Much housing la substandard and totally inadequate fbr the planned 
1 emigration program. Public transportation equipment la in unbelievably bad 
condition - buaasa, trains, and taxis. The coat of living la frightful. Most 
cities are dirty, Tel Aviv la downright filthy and a disgrace. The physical 
Plañí primary and secondary education la woefully inadéquats. Several 
individuals expressed to me the wish that the nation's well-meaning benefactors 
could be persuaded to channel their bequest* into areas other than scientific 
research buildings and equipment, for the ties being. To at least some of the 
■ dentists in Israel, the situation Is a bit embarrassing sven though they have 
had little control over the evolving petchwork that la larael. (At the risk 
of offending Californians and Florldlana, I found the oranges in larael the best 
iT! Rogerdleaa of other aspects of the society, larael can point 

with Justifiable pride to a truly impressive and vigorous scientific research 
establishment, including buildings, equipment and scientists. Exchange, both 

P*r,onMl wlth th« us considered essentiel by all Israeli scientists. 
The position of the scientific establishment in Austria is almost the 

reverse of what one finds in larael. With three times the number of citizens as 
IsrHuJ. and a much more settled general economy, Austria haa the same number of 
academic depertments of chemlatry a. Israel - five. From first-hand knowledge 
of three of the five, it la clear that academic chemlatry enjoyes a very inferior 
status in Austrian society. The buildings are all very old, at least pre-WVII 
some pre-WVI. Funds for equipment are meager at best. Modern Instrumentation’ 
la acaree. Salaries are ao ridiculous that It occurs to this wandering chemist 
that chicanery may be resorted to in order to enable Junior academic staff to 
subsist. Despite such handicaps, Austrian chemists are doing some first-class 
work in Inorganic and physical chemistry and continue to produce good young 
chemists. As an example, the only person in all of Europe who tells me he has 
been able to obtain useful spectra for a reasonable period of time with the AEI 
(British) nmr spectrometer Is young Mairinger, an associate of Viktor Gutmann 
in Vienna. Admittedly, the Austrian Alps and the culture and history of Vienna 
are prime asaeta to the natives who claim that, on the average, one bed out of 
1H or 19 is occupied by a touriat each night. Nevertheless, the Austrians would 
do well to look to the health of their acientiflc hierarchy, lest the same will 
cease to exist. The International Atomic Energy Agency, with headquarters in 
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Vienm, and a sizeable laboratory in Austria, may well serve as the means of 
awak-nin* the country to the plight of her acientiats. Thus, while association 
with IAEA could be an exciting and useful experience for an American scientist, 
it is doubtful that an association with an academic department of chemistry in 
Austria would prove to be so fruitful. (S.Y. Tyree) 

ACOUSTICS 

PTB Speech Visualizar Demonstration 
Prof. Dr. M. GrQtzmacher, 

Director of the Acoustics Division, 
Physika 11sche-Technlsehe Bundesanstalt 
at Draunachwelff, Germany, presented a 
lecture demonstration "Physics of 
Speech Formation" at the German Insti¬ 
tute, London, on ZU October. He demon¬ 
strated his speech visualizar (ONRL 
Technical Report 33-65), a formidable 
array of electronic equipment that 
worked flawlessly during his one-hour 
lecture. 

Speech, picked up by a microphone, 
passes through a nonlinear distortion 
network, a low-pass filter, and a 
clipping amplifier to a differentiating 
network which determines the duration 
of the vertical sweep on a memory tube 
oscilloscope. The vertical frequency 
scale is marked off at 65, 130, 260 
and 520 Hz. The horizontal time scale 
can be varied from 1 sec to 15 see or 
more. In the demonstration lecture 
he used two speakers; a television 
camera and two television seta dis¬ 
played the oscilloscope picture. The 
sonograph displays the fundamental and 
prominent harmonics (ft to 10 in some 
cases) as detected from axis crossing 
points. A separate aweep at the 
bottom of the picture shows signal 
amplitude versus time. He concluded 
the lecture with a short German song 
displayed in fundamental frequency 
mode. 

The equipment la useful In train¬ 
ing a deaf person to talk in a well- 
modulated voice instead of the usual 
monotone. From what I learned at the 
Symposium "Bionic Models of the Animal 
Sonar System," Frascati, Italy, 
26 Sept - 2 Get 1966, this type of 
instrumentation would be very useful 
in recording the sonar pulse produced 
by bats and marine animals. (W.J.Trott) 

Ultrasonics for Industry 1966. 
Conférer'e and Exhibition 

Ultrasonics for Industry 1966, 
Conference and Exhibition was held in 
London 11-12 October at the St.firmin'a 
Hotel. The meeting wi_a sponsored by 
"Ultrasonics," a British quarterly 
journal reporting the science and 
technology of ultrasound in Industry. 

Exhibits displayed instruments for 
flaw detection, hardness testing, leak 
detectors, underwater sound velocity 
meter and machines for cleaning, 
welding, disintegrating biological 
materials, and displays of piezoceramic 
materials. There were two simultaneous 
sessions, applications and research. 

G.R. Williams (Dawe Instruments, 
Ltd. Western Avenue, London, W 13) 
described the Ultrasonic Hardness 
Tester which consists of a diamond- 
tipped magnetoatrictive rod which 
penetrates the sample 2 - 7 ;u, causing 
the frequency of resonance to shift. 
This frequency shift within the range 
of 20 - 30 kHz, la converted to a 
hardness scale. The tester is cali¬ 
brated for the Young's modulus of the 
sample. Dynamic compliance of the 
sample must be the same as the static 
compliance, and the mass of the sample 
plus its oil coupled support wuat be 
larger than the mass of the vibrating 
rod. 

Philips Research Laboratories' 
(Netherlands) H.P. Daniels described 
welders for metala and plastica folla. 
The tip vibrates laterally for welding 
metala and noraial to the surface for 
welding thermoplastics. He showed 
thermocouples welded to glasa. Seam 
welding la done with a roller anvil, 
and the transport ia produced by using 
an unbalancing shim mass to cause 
lateral and longitudinal vibration of 
the tip. The machine is powered with 
25W. 

Prof. R. Pohlman (Head of the 
Ultrasonics Laboratories, Rheinisch 
Westfalische Technische Hochschule, 
Aachen, Germany) dlacusaed the influ¬ 
ence of ultrasound on metal friction. 
He showed thst the force to draw wire 
could be reduced to ^ bY vibrating the 
second die and tuning the length of 
wire between the first and second die. 

Ultrasonic Alda to Blind Mobility 
were presented by R. Dufton (Director 
of Research, St. Dunstan'a Home for 
the Blind, 191 Marylebene Rd., NW l). 
He described aids developed in the UK 
and US. (l had heard Prof. L. Kay, 
Univ. of Canterbury, Christchurch, New 
Zealand, discuss and demonatrate the 
UK hand-held and head-mounted units at 
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the Sympoalum on Bionic Models of the 
Aniswl Sonar System at Praacati (Rome), 
Italy on 29 September.) The UK units 
use a charge-biased mylex condenser 
speaker and microphone in a 
90 - <<5 kHz PM sonar system, in which 
the audible beat signal ia proportional 
to the distance from the reflecting 
object. Ten feet away it produces a 
3-kHa tona. The head-mounted unit is 
binaural with receivers on each side 
of the head and seven units across 
the forehead to produce a 60° arc of 
radiation. The two receivers are 
directed 60° apart. The units can 
detect the knob on a door. 

Dr. J.C. Cook (Principal Scienti¬ 
fic Officer, Admiralty Research Labo¬ 
ratory, Taddington) described the AR'. 
Bifocal 300-kHs Sonar. An article was 
published in "Ultrasonics” U, p.l 
(January 1966). By delineaTing the 
shadow, the recorder charts clearly 
showed the presence of a ahipwreck, a 
helicopter, a 3/lt-lnch dlam cable and 
clearly outlined a trawling net and 
shoala of fish. It is a plane array 
using 100-/1 sec pulses, sector scan 
wi|h 30° and 75 channels far range, 
10° and 25 channels close range, 5° 
vertical beam, and has a maximum range 
of 700 yda. 

Prof. Ian Donald (Regius Profes¬ 
sor of Midwifery, Univ. of Glasgow) 
described the routine use of ultra¬ 
sonic diagnosis at the Queen Mother's 
Hospital, Glasgow. Currently it is 
being used in 113 cases per month by 
ilx trained operators. The equipment 
uses 1.5, 2.5 and 5 mHz in the detec¬ 
tion of pregnancy at six weeks, X-ray 
is useless under 16 weeks. They csn 
measure the head sise to 1 mm and 
detect twins at seven weeks, detect 
the presence of cancer, cysts, cyrosls 
of the liver or the need for curettage. 
Donald is at a loss to understand why 
the method is not more widely used. 
He has published articles in the 
"American Journal of Obstetrics and 
Gynaecology," SJ, p. 935 (1965), and 
the "Journal of Obstetrics and Gynae¬ 
cology of the British Commonwealth," 
22, p. 907 (1965). (V.J. Trott) 

AERONAUTICS AND SPACE SCIENCES 

The Controlled-Clrculation Rotor 
One of the most interesting 

exhibits at SBAC Farnborough Air Show 
in September 1966 was the controlled- 
circulatlon rotor, currently under 
development at the National Gas Turbine 
Establishment, Pyestock (NOTE). This 

device also was discussed briefly by 
Prof. A.R. Collar (Bristol Univ) in 
his paper presented before the Cen¬ 
tenary Congress of the Royal Aero¬ 
nautical Society — "Some Aspects of 
Aeronautical Research in the United 
Kingdom." The following account has 
been extracted from his paper and the 
NOTE Technical Information Sheet. 

The aircraft industries of the 
world have devoted substantial effort 
in the last decade toward the reali¬ 
sation of aircraft which can take off 
and land vertically. Such aircraft 
have obvious attractions and there are 
many potential applications in both 
military and civil use. 

VTOL schemes can be classified 
according to the quantity of the 
ambient air they displace to generate 
lift and the associated downwrish velo¬ 
city of this air. They range from 
helicopters using high air quantity 
and low downwash velocity through 
convertible rotor or tilt-wing aircraft 
to Jet lift aircraft with relatively 
low air demand but correspondingly 
high downwash velocity. Only heli¬ 
copters are widely used so far. The 
high downwash schemes incur disadvan¬ 
tages of high fuel consumption and 
high noise level, and present some 
difficulty in operating from unprepared 
sites because of the violent scrubbing 
action of their high speed Jets. 
Attention has therefore swung more and 
more towards large lifting rotors, 
varying from large dual-purpose pro¬ 
pellers to more conventional heli¬ 
copter rotors. 

The major disadvantage of a large 
rotor propeller is that it severely 
restricts the forward speed of the 
aircraft, thereby curtailing its 
effectiveness in the military role and 
its earning capacity in the civil role; 
hence, the choice of Jet lift for a 
fighter aircraft. But if a rotor 
could be used only for take-off and 
landing, being parked parallel to the 
line of flight or retracted and stowed 
away during cruise, the aircraft could 
fly supported on its wings alone at 
normal Jet aircraft speeds. Unfor¬ 
tunately, there seems little prospect 
of parking a conventional aerofoil 
rotor in flight. Firstly, the air¬ 
craft would be unstable during the 
parking maneuver, because as the 
rotor was slowing down, any sizeable 
gust would produce substantial lift on 
the advancing blade but none on the 
heavily-stalled retreating blade, 
leading in the limit to overturning 
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the aircraft. Secondly, aerofoil rotor 
blades capable of lifting an aircraft 
are too large and too flexible in 
relation to the fuselage and winga to 
consider parking them in flighti and 
stowing them presents severe engineer¬ 
ing problems. 

In recent years, the NOTE has 
conducted a continuing research on the 
integration of lift and propulsion 
systems. One interesting and ingen¬ 
ious offshoot of this work is the 
controlled-circulation rotor developed 
by Dr. I.C. Cheeseman and his collaij- 
rators. In its initial form, the 
rotor consisted simply of a rigid 
circular cylinder. Circulation around 
the cylinder, and hence lift, are 
generated by blowing compressed air 
from narrow spanwise slots, appro¬ 
priately positioned and directed; the 
rotor itself can be made to revolve 
either by a mechanical drive or by tip 
blowing — the latter method gives no 
torque reaction. In the test rig, the 
rotor diameter is 12 ft and the 
cylinder diameter is 5.6 in; there are 
no hinges, since the lift can be con¬ 
trolled through control of blowing. 

A rotor test vehicle has been 
built to supplement the RAE 2i»-ft 
tunnel in the testing of controlled 
circulation rotors in forward flight. 
Based on a standard commercial chassis, 
it carries the rotor at speeds up to 
110 ft/sec along airfield runwnya. 
Much interesting data has been recorded 
from the tunnel and runway experiments: 
cylinder lift coefficients as high as 
6 vary nearly linearly with the momen¬ 
tum coefficient of the air blown from 
the slots; wake drag coefficients 
(including the thrust due to the blown 
air) can be small or negative; the 
blowing cleans up the ordinary zero- 
lift flow around a cylinder, leaving 
only a small region of separation — 
another form of boundary layer control 
designed primarily to generate lift. 

Some virtues of a blown circular 
cylinder as a basis for a'lifting 
rotor may be listed: 1. High is 
achievable, requiring small cylinder 
diameter; 2. The cylindrical section 
is structurally suitable for non- 
articuleted rotors; J. Cyclic blowing 
control can, even in forward flight, 
make lift independent of azimuth 
angle. The effectiveness of the 
cyclic control was demonstated by the 
ability to trim out the pitching and 
rolling moments encountered without 
serious changes in lift or power; 
¿t. Lift is insensitive to gusts, since 

the lift-incidence slope is virtually 
zero; 5. If forward flight is wing- 
borne, the blown rotor can be stopped 
and parked without the difficulties 
facing conventional rotors; 6. Rigid 
blades require only !»mail clearances 
and little maintenance; 7. Tests of 
the NOTE rotor in the RAE 21*-ft wind 
tunnel showed that the ratio of lift 
force to slot thrust varied only 
slightly (lying between about 30 and 
UO) with advance ratios up to abo-it 
0.5 and lift coefficients up to 5. 

There is, of course, a reverse 
side to the coin. In order to avoid 
compressibility effects, the tip speed 
of the rotor must be kept low, and this 
in turn leads to high Induced power. 
In an attempt to overcome this diffi¬ 
culty the NOTE has experimented with a 
rotor in which the section changes 
from a circle to an ellipse with 
increasing rotor radius. This means 
compromising some of the virtues 
listed above; however, most good 
engineerity? involves compromise. 

Possible applications of the 
controlled-circulation rotor have 
included the study of a BAG 1-11 air¬ 
craft as a twin rotor VTOL transport. 
It is calculated that the aircraft is 
able to hover at maximum weight at an 
altitude of 5,000 ft at ISA plus 20°C 
on one Spey engine, and that including 
the weight penalty of the rotor instal¬ 
lation and normal reserves, the range 
at full payload with vertical take-off 
and landing is 300 nm. (H.A. Smith) 

The Cosfeined Aeronautical Society's 
Centenary Congress and the Fifth 
Congress of the International Council 
of the Aeronautical Sciences 

The ceremony opening cnls combined 
Congress held in London, 12-16 Sept., 
made the remainder of the meeting 
almost anticllmactic. After a series 
of congratulations and gifts by learned 
societies of many countries, the Duke 
of Edinburgh, Honorary President, gave 
a stirring opening address. He pointed 
out that the problem of making the 
right selection in research programs 
and development projects has become 
crucial to the whole of aeronautical 
evolution; that the time has come to 
make a rational assessment of the prin¬ 
ciple of applying Government support 
to the aviation industry. Needless to 
say, remarks of this type, though 
welcome to say the least, are certainly 
unexpected from a member of the royal 
family. 

In the Daniel and Florence 
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Gugg«nheim Memorial Lecture, M.B. 
Morgan (Ministry of Aviation) examined 
the aeronautical scene In terms of the 
possibilities being thrown up by 
current research work. In the talk 
entitled "Some Aspects of Aircraft 
Evolution," he gave examples of 
Improvements that are possible In the 
fields of aerodynamics, materials and 
engines. Such improvementa as In the 
use of lift engines, laminar flow 
wings, composite materials and com¬ 
puter control for engine operation can 
mean considerable savings In over-all 
coats, all-up weight, and the Improve¬ 
ment of range. He noted three problem 
areas which will require exceptional 
scientific and engineering skill, 
namely: (l) the design of the intakes 
and nozzels for supersonic flight; 
(2) variable geometry wings; and (3) 
terrain followers (in order to allow 
aircraft to operate safely at very 
low altitudes). Finally, it was 
pointed out that 60$ of the current 
work load is in the further develop¬ 
ment of existing hardware, while the 
remaining <»0$ Is la new projects. 

Sir George Edwards (Managing 
Director of the British Aircraft Cor¬ 
poration), In his talk entitled "Anglo- 
French Collaboration — the Present 
Position and Some Thoughts on the 
Future,gave some personal reflections 
on the general subject and made par¬ 
ticular comments on the three current 
projects, Concorde, Jaguar, and 
Variable Geometry. After discussing 
the detailed contribution that Britain 
and France are making In the Concorde 
project, he noted the particular 
enthusiasm that is characteristic of 
the French contingent and the apparent 
success in France of the graduates of 
the Ecole Polytechnique. It was 
apparent that Sir George was Indirectly 
commenting on the rather strained 
position that British engineers occupy 
In knowing that both the Government 
and the country are not wholeheartedly 
backing their efforts. 

The remainder of the program con¬ 
sisted of technical papers of both 
survey and comprehensive nature which 
spanned the subject of aeronautics. 
Of particular Importance to those In 
mechanics was that of Prof. A.R.Collar 
(Dept of Aeronautical) Engineering, 
Bristol Univ.). His talk, "Aeronauti¬ 
cal Research in the UK," surveyed a 
few topics in which the Aeronautical 
Research Council and he, as its Chair¬ 
man, had taken an active interest over 
the past few years. As examples. 

Collar noted the work of Prof. H.C.H. 
Gurney (Cardiff) in crack propagation, 
of Prof. J.H.Argyris (imperial Coll.) 
in matrix methods in structural analy¬ 
sis; and the controlled-circulatlon 
rotor of the National Gas Turbine 
Establishment. (H.E. Williams) 

International Astronautics Congress. 
Madrid 

The XVII Congress of the Interna¬ 
tional Astronautlcai Federation (lAF) 
was held in Madrid, 3-15 October 1966. 
The host association this year was the 
Asociación Española Astronáutica. 

The seventeen-year old IAF is a 
nonprofit organization with its sec¬ 
retariat in Paris. It's members are 
some thirty scientific and professional 
societies and organizations interested 
in space technology and astronautics, 
the principal US representative being 
the AIAA. The IAF numbers some of the 
top names in world space leadership 
among its past and present officers; 
Von Karman and Pickering (US), Sedov 
(USSR), Brun (France), Shepperd (UK); 
and its principal business, sponsoring 
the annual Congress, has taken it in 
recent years to Washington, Paris, 
Warsaw, Varna, Athens, and now Madrid. 

Each Congress has been a highly 
mixed and somewhat confused potpourri 
of political, social and technical 
events, and this year's was no excep¬ 
tion. Representatives present 
included the Air Minister of Spain, 
the Queen of Greece, an American 
Astronaut, several members of the 
Soviet Academy of Sciences, and some 
IO50 others from 37 Eastern and 
Western nations. The US sent more 
than 300. Spain was represented by 
about 265, with other large delega¬ 
tions coming from France, Germany, 
Greece and the Soviet Union. They 
came also from Argentina and Japan, 
Cuba and Bulgaria, Israel and the 
United Arab Republic. 

There were concomitant business 
meetings of the IAF, the International 
Academy of Astronautics, the Interna¬ 
tional Institute of Space Law, press 
briefings and JU technical sessions, 
as many as five of these running 
simultaneously. There were also four 
cocktail parties, hosted by the Mayor 
of Madrid, the Spanish Air Minister, 
the Spanish Astronautlcal Association, 
and the American Ambassador, a visit 
to the NASA-INTA Deep Space Tracking 
Station at nearby Robledo, a Corrida 
(Bullfight) and a banquet. 

The technical sessions generally 
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were well attended and the mechanics of 
the meeting were adequate. A lot of 
cloakroom discusalona took place on a 
technical level - some between col¬ 
leagues from different countries and 
more within delegations; particularly 
amon£ the Americans. Bull sessions 
occurred at every event on the schedule 
...even the bullfight. 

It is fair to say that the US 
dominated the technical sessions. 
Americans gave the greatest number of 
papers and certainly the meatiest. 
The only other country capable of pre¬ 
senting really advanced work in space 
technology, the USSR, as usual released 
almost no technical details. An ex¬ 
ception to this trend was in bloaatro- 
nautics, in which the Soviets eeemed 
to be willing to talk, and some good 
papers were delivered. 

Press coverage of the Congress 
was extensive. Many European papers, 
including the Paris editions of Ameri¬ 
can papers, carried daily front-page 
articles on the progress of the 
meetings. One of the favorite subjects 
of these reports was alleged dissen¬ 
sion between delegations. The city 
newspaper, Madrid, headlined its lead 
article one day "The Americans, talka¬ 
tive, the Soviets, tight lipped," and 
the Herald Tribune found some Ruasians 
at cocktail parties who claimed that 
"the US 'monopolizes congresses' and 
turns them into commercial fairs with 
free drinks, advertising pencils, 
cigarette lighters, photographs and 
press releases." At the meeting, 
however, the Soviet speakers seemed 
friendly, eager to get US Information 
and genuinely embarrassed by their 
own Inability to present more informa¬ 
tion. The quality of their graphic 
aids was particularly poor. 

There were some accusationa of 
censorship. At least three US papers 
on the schedule were not given because 
of failure to obtain clearance at the 
last ' moment, though the authors were 
present. On the Soviet side, several 
papers could not be given since their 
authors "failed to arrive." The news¬ 
papers made much of these cancelled 
papers. 

There was the usual speculation 
about future Soviet lawches. No apsctacular 
evant coincided with the Congress this 
year as haa frequently happened in the 
past. The first Sputnik was, in fact, 
launched during a previous Coogress in 
Madrid in October 1957> There was 
talk of a 7*500,000-pound thruat 
boostar to be demonstrated soon and a 

multiman space station. The week 
after the Congress they did orbit a 
Molnlya and Cosmos, followed by a new 
lunar attempt, but these did not seem 
to be related to the meeting. 

Most Europeans at the Congress 
were concerned with the possibilities 
for ESRO and ELDO. These seemed piti¬ 
fully small and slow efforts compared 
wit.t the progress being made by the 
two giants. A report by Val Cleaver 
(Chief Rocket Engineer of Rolls-Royce, 
UK) stated that the ELDO vehicle which 
will orbit in 1970 or 71 will be "five 
years too late." 

One announcement in a technic»! 
paper on gravity-gradient stabiliza¬ 
tion of a "collision in space" 
received great notoriety, probably 
unduly. H.W. Paige (General Electric 
Company, USA) explained how two sta¬ 
bilized space-craft collided in orbit 
and restabilized to work successfully. 
Listeners and readers conjured up 
visions of a head on crash at 5 mlles- 
per-second against almost incalcuable 
odds in all that apacel Actually, the 
two Naval Research Laboratory satel¬ 
lites involved were launched together 
by the same booster in March 65, 
placed in similar velocities. Their 
long booms "nudged" each other in 
orbit. Hardly a "collision"! 

Many of the US papers were re¬ 
writes and compilation of previously 
released material, but several of the 
review papers were outstanding. Worth 
special mention were two by Leroy Day 
and Kenneth Nagler (both of NASA) 
ahowlng some breathtaking photographs 
taken during the Gemini program. 
Dr. Eberhardt Rechtln (JPL) presented 
a masterful review of deep space com¬ 
munications and tracking, and pointed 
to thlnga to come in this field, and 
Harold Finger (NASA) did the same for 
nuclear propulsion in space. 

Prof. K.Y. Kondratyev (Leningrad 
Univ.) chaired a session on "manned 
geophysical obaervatlona from aate~- 
litea" and gave the survey paper in 
the field himself. An obviously 
enthusiastic snd well-informed scien¬ 
tist, his discussion on cloud pictures 
snd measurements of atmospheric struc¬ 
ture by radiation scattering and 
absorption were followed with great 
intexest. Yet, like moat of the Soviet 
papers, there was s paucity of photo¬ 
graphs and quantitative date. 

The abstracts of slmost all of the 
300 technical papers presented were 
available and distributed at the Con¬ 
gress. The compl te proceedings will 

.. 
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b« assembled and published In about 
■lx months. Proceeding« of previous 
Congresses are still available through 
the TAP Secretariat. 

The Daniel and Florence Guggen¬ 
heim International Astronautics Award 
for 1966 waa made to Dr. Robert R. 
Gilruth, Director of the NASA Manned 
Spacecraft Center, Houston. Prof. 
L. Napolitano, Univ. of Naples was 
elected Chairman of the IAF for 1967, 
and Belgrade, Yugoslavia, was selected 
as the site for the Congress In the 
Fall of 1967. (B.I. Edelson) 

MATERIALS SCIENCES 

A European Materials Research Center 
A proposal has been Initiated by 

interested North European scientists 
to start a Materials Research Center. 
This would be similar in purpose to 
the ARPA interdisciplinary laboratories 
in the US, but organixed similarly to 
CERN. Included would be work on 
materials preparation, structure, 
electronic behavior, imperfections and 
application. About 120 scientists, 
many on short-term appointments, and 
an auxiliary staff of 200 are contem¬ 
plated. The proposed center would 
involve lU.OOO mz on 35 acres and coat 
$12 million to build jnd equip, over 
a three- to five-year period. Annual 
operating costs are estimated at $6.3 
million. 

The Center will have an educational 
function as well as its responsibility 
to perform interdisciplinary research. 
The countries involved are those in 
Scandinavia plus Iceland and Poland; 
participation by Belgium and the 
Netherlanda will be delayed as these 
countries feel the initial costs are 
too much for them. All of these 
smaller countries are having a con¬ 
siderable problem maintaining their 
expensive atomic energy establishments, 
and one gets the distinct impression 
that the use of equipment, facilities 
and ataff in such locations by other 
groups is a possibility. In fact, it 
is suggested that the Center be placed 
near one auch establishment, and it 
would not be at all surprising if the 
initial coats were reduced merely by 
using such a ready plant to initiate 
the program. (J.B. Cohen) 

The Fulmer Research Institute's Open 
Day 

The Fulmer Research Institute at 
Stoke Pogea celebrated the completion 
of its new laboratory with sn Open Day 

on 30 September 1966. A large number 
of guests were received by Mr. Merton, 
Chairman of the Institute, and Mr. 
E.A.G.Llddlard, Director of Research. 
After the guests toured the facilities. 
Sir Paul Chambers, Chairman of ICI, 
ceremoniously unlocked the doors and 
led a tour of the new laboratory 
building. 

During lunch, Sir Paul noted that 
the Institute has shown remarkable 
growth in its first 20 years; income 
increased from t25,000 in 19Z»6 to 
L2,357,000 in 1965, while staff in¬ 
creased from /*/» to ll?. He noted its 
exceptional stature as the first 
sponsored research organization wholly 
owned by a professional scientific 
institution, the Institute of Physics 
and the Physical Society (IPPS). The 
presence of Sir Paul was significant, 
as it was ICI which sold the Institute 
in 1965 to the IPPS, after ICI had 
acquired its parent company, Alwin, Ltd. 

The new laboratory is a two-story 
building centered in the original labo¬ 
ratory complex. It houses work in 
corrosion, analytical chemistry and 
apectroscopy. Prominent in display 
were the AEI MS 702 Mass Spectrograph 
and the Siemens 125-kV Elmiskop 1A 
Electron Microsope. 

In additon to the numerous dis¬ 
plays related to the Institute's many 
activities in metallurgy and metal 
science, there was a display of work 
in fluid mechanics undertaken by the 
Chemical Engineering Section. An open 
channel about 2-ft wide and 1-ft deep 
has been constructed to study the 
hydraulic transport of solids. This 
complements work done in pipes in order 
to develop the important parameters in 
the movement of ore suspensions and in 
the removal of swarf. 

Flow properties of non-Newtonian 
fluids have been studied -and correla¬ 
tions developed to obtain data for 
pumping in larger systems. 

A portable fire fighting pump on 
display was developed for producing 
thickened water by injection of a sus¬ 
pension of an additive. In order to 
illustrate its versatility, it wes dis¬ 
closed that the pump had recently 
fallen from a Land Rover moving at 30 
mpht 

Other laboratories open for in¬ 
spection were the Physical Chemistry 
Laboratory, the Process Metallurgy 
Laboratory A Foundry, the Physical 
Metallurgy Laboratory, the Engineering 
and Mechanical Testing Laboratory, the 
Machine Shop,and the Physics Laboratory. 
(H.E. Williams) 
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Metallukijv at the Fulmer Research 
Tnatltuty 

TheTVOth anniversary of this pri¬ 
vate T-esearch organization finds an 
aggressive group, headed by Mr. E.A. 
Llddlard, Director of Research. The 
Fulmer Research Institltue takes no 
money from Its parent body and makes an 
annual profit of 7 - 10$. Cost account¬ 
ing Is done monthly. Proposals are 
thought through, but little or no work 
is done in moat cases until contracts 
are received, so that only about 2^$ 
of the contract charges constitute 
prior effort. The group is very con¬ 
scious of patents, and If the project 
is sufficiently interesting, they will 
do enough preliminary ground work to 
obtain one in order to offèr it to the 
program sponsors. Jobs can be long- 
range projects or short-term "quick and 
dirty" tests. A survey revealed that 
if they had a mass-spectrometer enough 
companies would send a few samples a 
year to them to pay for the instrument 
and its operation; so they are just 
Installing one - not for any profit on 
this particular operation, but with the 
hope that when these firms visit with 
their small jobs, they will find other 
features of the laboratory useful. 

Dr. John Colley, formerly at Aeon 
Laboratories (another laboratory simi¬ 
lar to Fulmer) heads metallurgy. There 
are three electron microscopes in use, 
including a new 125-kV Siemens, complete 
with a curved crystal microprobe attach¬ 
ment that they are helping to develop. 
The feeling here is that they prefer 
this combined instrument to a micro- 
probe, per se, because of the better 
resolution of the microscope (lOO Ä). 
At the same time it ia a third scope. 
They are also of the opinion that a 
high-voltage microscope is not suffi¬ 
ciently more useful over this combined 
instrument to justify spending the 
money for it. 

Dr. G.J. Williams runs an X-ray 
section, which Interacts strongly with 
many of the other groups - not only on 
a service basis but also with long- 
range projects. This group ia perhaps 
beat known for its work on liquid metals 
and alloys. The X-ray unit peed for this 
employs a large flat horizontal liquid 
fturface, and the X-ray tube and counter 
are moved manually to vary 2 0. The 
liquid level ia kept constant by 
measuring its position relative to a 
rigid knife edge with an optical micro- 
scopa. The radiation is monochromated 
with a bent quartz crystal. The initial 
alignment, to make the incident and 

diffracted angles equal, is done with 
the aid of a quartz single crystal 
floating on the liquid. Absolute 
measurements are obtained by matching 
the high angle data to the calculated 
scattering for Independent atoms - in 
the usual way. This match is adjusted 
to eliminate oscillations at small 
distances in the radial distribution 
curve. 

With Sn, Au, Cu-Sn, and Au-Al, a 
shoulder has been foind on the high 
angle side of the main peak. The in¬ 
tensity of this shoulder varies with 
composition, and in some cases, e.g., 
Cu3Sn, there is just one sharp peak at 
at its position. The interatomic 
distance corresponding to this peak is 
found by transforming the difference 
between the actual pattern and one 
obtained by extrapolation under this 
ledge or shoulder. Because this ledge 
seems to be present in all alloys of 
a binary, the group feels it corre¬ 
sponds to some interatomic distance 
present in liquids of all compositions. 

The group has Just recently found 
such a shoulder In liquid Hg, by com¬ 
paring its pattern to the more sym¬ 
metric pattern for, say, gold. It 
appears to correspond to a distance in 
the low temperature or high pressure 
polymorph. Other properties of these 
liquids are also being studied. 

Some of the results on Cu-Sn 
alloys are being used at Harwell, 
along with neutron diffraction studies 
of alloys made with two Cu Isotopes, 
to do an anlyais for AA, BB and AB 
pair densities. 

Another X-ray unit has been 
adopted to study grain growth at high 
temperatures, using Warren's analysis 
of the scatter in intensity with sample 
position to yield grain size. An 
external heat lamp is used for heating, 
and the specimen la in a vacuum of 
1 X 10-7mm of Hg. The sample's posi¬ 
tion is changed with a magnet. The 
X-ray windows are 1.5-mlls thick and 
made of an Al-Si alloy sealed to the 
glass vacuum system with a glass-to- 
metal seal. With about l}$ Si, work¬ 
hardening during rolling is sufficient 
to allow easy handling of these thin 
windows. 

The Warren technique has been 
checked against metallographic resulta 
with an equi-axed Cu-Sn alloy, and the 
agreement is within 10$. 

To study phases that develop 
rapidly in U-Mo alloys, a very small 
Debye-Scherer camera la being used tn 
conjunction with a rotating anode 
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X-r«y source. 
On* quite enbltloue stud; Is under 

wsy. They sre sotting up to measure 
short-rsnge order In a Ag-Zn slloy, for 
A. L* Clslre st Hsrwell, so that he can 
test a new theory (involving there 
parameters and Cowley's theory) on the 
anisotropy of the internal fraction 
peak dus to aolute redistribution. 

Thsre la an excellent gr^up with 
years of experience and data studying 
Al-baso alloys. A ten-year testing 
project la Just being completed on a 
proprietary Al-Cu-Cd alloy, which 
eliminates the erfollatlon problem. 

Much of the work on the effects 
of trace elements In A1 on precipita¬ 
tion la well known. Particularly 
Interesting to me was the fact that 
with some trace elements, precipitate 
formation after quenching can be de¬ 
layed for many months. Here, again, la 
evidence of some particular configura¬ 
tion required for a precipitate, not 
Just excesa vacancies to enhance the 
kinetics. 

Dr. P. Groaa la continuing hla 
studies of thermodynamics of alloya, 
particularly these days using halide 
reactions. He haa also used theae com¬ 
pounds to deposit superconducting com¬ 
pounds and V. 

A new group In a new building la 
much Involved In studies of stress 
corrosion and hydrogen embrittlement, 
particularly to determine their rela¬ 
tive rolea in alow deformation in a 
corrosive environment. A potentlorCat 
la being employed, which will alter the 
anodic potential and hence affect stress 
corrosion - but not hydrogen embrittle¬ 
ment. Poole who heads a "process metal- 
urgy" section has been Involved In 
developing a floating-zone device for 
growing crystals of AI2O3, using an 
electron beam for heating. It la In 
operation and producing crystals. A 
scanning electron beam has been used 
as well to purify alumina. 

In the aame group they have been 
trying to find out why certain cast 
irons have better host transfer In 
engines than others, and why machining 
off a relatively Irrge thlcknesa can 
help some of the poorer producta. They 
find that nucleate boiling la enhanced 
by graphite flakes that atand out In 
rellaf from the surface, after aome 
corrosion takes place. Thus cast irons 
with well-developed flakes are better 
aa heat tranafer media. (j.B. Cohen) 

MATHEMATICAL SCIENCES 

MOT Accelerates Advanced Computer 
Technology Program 

Mr. E.J.M. Laver (Head, Computer 
Dlvlalon, Ministry of Technology) 
described a "forward leap" program in 
advanced computer technology supported 
by the Ministry of Technology (MOT). 
Several million pounds have been 
awarded to British electronics firms 
In order to accelerate the development 
of computer technology In the UK. 

Since the general election In 
October 196¿i, the Labour Government 
has Implemented Its plans for reor¬ 
ganization of the administration of 
education, science and technology. 
With ths passing of the Science & 
Technology Act, 1965, the Department 
of Scientific and Industrial Research 
(DSIR) disappeared, and the responsi¬ 
bility for government-sponsored indus¬ 
trial research was divided between the 
Ministry of Technology and the Depart¬ 
ment of Education and Science. 

The MOT Is headed by A. Vedgwood 
Benn, M.P. The five Divisions respon¬ 
sible for government support of R&D 
ares Computers - F.J.M. Laver; Tele¬ 
communications & Electronic Science 
- A.M. Houghton; Machine Tools - 
R. Bullock; Mechanical Engineering - 
C. Coffin; and Electrical á Chemical 
Plants - A.C. Caplsarow. 

The Advanced Computer Technology 
Program, headed by Laver, supports 
both research and applied projects. 
The Program is managed by the Advisory 
Committee, which meets three times a 
year at the site of one of the contrac¬ 
tors. One half-day is spent reviewing 
the progress of all contractors and the 
other half is spent reviewing the prog¬ 
ress of the host contractor. The Advi¬ 
sory Committee comprises several civil 
service professionals, two or three 
representatives of each of the indus¬ 
trial contractors, and several univer¬ 
sity members. Progress reports are 
made to the MOT and are treated as 
"Commercial in Confidence." They are 
not released outside Government. Patent 
protection is afforded the contractor 
precisely as in the DoD. Most contracts 
are of the 50/50 cost-sharing type. 

The selection of contractors, 
determination of funding, etc., are 
perform«.1 by an Executive Committee, 
also headed by Laver, which la divided 
in two sections, Software and Hardware. 
Members are all government scientists. 
They identify weak areas, solicit 
proposals, and proceed to fund the RAD. 
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Contracts awarded in the past four 
months total several million pounds. 
The table below shows the recipients, 
funding, and subjects covered. One con¬ 
tract not listed is for fe2 million to 

Elliott Brothers for RAD on applications 
of computers to process control. Auto¬ 
mated paper production will be a major 
subtask. (P.D. Maycock) 

RECENT CONTRACT AWARDS BY MOT 

Contractor (No. of Contracts) 

International Computers A Tabula¬ 
tors, Ltd. (?) 

Plessey, Ltd. (b) 

Ferranti, Ltd. (3) 

Mullard, Ltd. (2) 

Standard Telephones A Cables 
Ltd. (2) 

Elliott Bros., Ltd. (l) 

Associated Electrical Industries, 
Ltd. (1) 

Bedford Computer Svca, Ltd. (l) 

British Telecommunications 
Research, Ltd. (l) 

MISCELLANEOUS 

Total Value» Subjects 

L392,500 

129,100 

127,000 

186,000 

108,600 

75,000 

66,000 

high speed logic, design auto¬ 
mation, optical store, fluid 
logic, optical character 
recognition, integrated cir¬ 
cuit interconnections. 

pattern recognition, plated 
wire store, hirh speed plated 
wire memory, rreduction con¬ 
trol soft ware. 

Integrated circuits, bipolar 
transistor store, circuit inte¬ 
gration, and Interconnection. 

MOST store, character recog¬ 
nition 

speech recognition, dependa¬ 
bility of digital systems 

tunnel diode logic 

GaAn tunnel diodes 

60,000 production control 

52,000 fluid logic 
*(U* $2.80) 

John Dalton's Birthday Party 
"Matter is corpuscular, and the 

indivisible particles of its elementary 
substances have a definite mass and com¬ 
bine with one another in simple integral 
ratios." So said the Manchester school¬ 
master, John Dalton, in I8O3. His 
atomic theory laid the basis for the 
remarkable development of chemistry 
during the nineteenth century, and -- 

• despite the fact that atoms are not 
after all the ultimate and primitive 
stuff of the universe that he envisaged 
— his concept stands as one of the moat 
durable and fruitful in the whole fabric 
of science. 

The bicentenary of Dalton's birth 
was celebrated at Manchester during the 
week of 19 September in a program of 
ceremonies sponsored by the Royal Society, 
the Manchester Literary and Philoso¬ 
phical Society, the Chemical Society, 
the Royal Institute of Chemistry, and 
the Society of Chemical Industry. Rep¬ 
resentatives of the principal learned 
societies of Europe and America were on 

hand to Join with the local community 
in the proceedings -- symposia, invi¬ 
ted lectures, evening reception!, and 
the conferring of awards and honorary 
degrees -- all of which were carried 
off with faultless style and polish. 

The thome of the meeting was 
provided by a aeries of papers and dis¬ 
cussions by historians of science 
dealing with Dalton's life and times, 
tracing the background and evolution 
of his contributions in chemistry, 
meteorology, and the atudy of color¬ 
blindness. These symposia, while 
decidedly the work of specialists inso¬ 
far as any scholarly give-and-take was 
concerned, could nevertheless be under¬ 
stood and enjoyed by all of the as¬ 
sembled company, few of whom were 
historians even by way of avocation. 
For this happy choice of subject matter, 
tbe organizers are to be commended. 

The Victoria University of 
Manchester conferred three honorsry 
degrees. Prof. H.C. Urey of the Univ. 
of Csllfomla (Sants Barbara) was cited 
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for contributions to science -- 
especlolly the isolation of deuterium — 
having apeclal pertinence to the exten¬ 
sion and development of atomic theory. 
Prof. H. Butterfield of Cambridge was 
honored as an outstanding historian 
and interpreter of science. And Prof. 
Michael Polanyl of the Manchester 
faculty waa recognised as a rare unl- 
versaliat who, having achieved eminence 
as a sclentiat, was able to bridge the 
gap between Snow's two cultures and 
puraue a second distinguished career 
in economic and socirl studies. 

The Dalton Medal of the Manchester 
Literary and Philosophical Society was 
awarded to Sir Cyril Hlnahelwood. His 
acceptance speech, like a companion 
lecture of Polanyl'a, dealt with some 
aspects of the nature of reality — or 
What Is Truth? I do not believe that 
this matter was settled during the 
symposium; wo will have to make dr a 
while longer with the pragmatic defini¬ 
tion that truth is any consistent body 
of ideas that fits observable facts. 
A less cosmic sidelight in connection 
with the matter of reality is that as 
recently as the first decade of the 
present century, the literal existence 
of Dalton's atoms was by no means uni¬ 
versally accepted. Notwithstanding the 
success of the atomic theory in unifying 
chemical phenomena, such reputable 
scientists as Ostwald and Kahlenberg 
were unbelievers, and it remained for 
J.B. Perrin to dispel all reasonable 
doubta through his experiments on 
Brownian motion. His son, Prof. F. 
Perrin, was the delegate from 1'Insti- 
tut de Frai.ce at the celebrations! as 
high commissioner of the French nuclear 
energy authority, he is convinced -- 
qulte apart from filial loyalty — that 
atoms are indeed real. 

The finale of the celebrations was 
the annual Dalton lecture, delivered 
this year by Prof. R.H.Nyholm of Univer¬ 
sity College, London. I suspect that 
this may hava been a more climactic 
event than was really intended by the 
organisers. The title, "Atoms and 
Energy in Modern Science,^ turned out 
to be something of à misnomer. After 
a perfunctory bow to John Dalton, 
Nyholm launched into a rousing indict¬ 
ment of the British educational and 
cultural tradition and of the policies 
and attitudes which have shaped it. In 
essence, hia speech was a plea--more 
accurately, a warning -- to teachers 
and administrators to "drag Britain, 
kicking and screaming, into the 
twentieth century." Unleaa this is 

done soon, he suy^, the country is done 
for as a significant force in the 
modern world, and no comfortable re¬ 
countings of past glories or reliance 
on muddling through will save the 
situation. The main ingredients in 
his own prescription for salvation 
comprise a broader grounding in general 
scientific knowledge for the educated 
public at large, even if this means 
that future business and civic leaders 
cannot read Greek classics in the ori¬ 
ginal; more emphasis on the training 
in technology and engineering as 
opposed to "pure" science, end the 
elimination of the stultifying image 
of the applied sciences as rude 
mechanic arta unsulted as occupations 
for gentlemenj more effective use of 
scientists and engineers by industry, 
and more aggressiveness and enterprise 
by management in exploiting new science 
and developing new technology; and 
finally, harder work by university 
students, which he thinks needs to be 
exacted primarily by their teachers 
but reinforced where necessary by 
requiring the students to pay a greater 
fraction of their educational expenses 
from their own pockets. 

I am sure that these sentiments 
have been uttered before, but I doubt 
whether they have been stated with 
greater force, or in blunter language, 
or to an audience which expected an 
hour's bland entertainment in popular 
science. Reaction was predictably 
mixed. But then every party has an 
unconventional guest, and John Daltoifá 
was no exception. That's the way it 
should be. Gingers things upl 
(J.A. Bierlein) 

Building Research - An Open Day 
The Building Research Station, 

Watford, England, eatablished in 1921, 
waa the first organization of its type. 
Responsibility for the Station, pre¬ 
viously with the Department of Scienti¬ 
fic and Induatrial Research (DSIR), 
moved to the Ministry of Technology 
in 1965. Policy is formulated by a 
Steering Committee directly responsible 
to the Ministry and chaired by Dr. E. 
Lee, Deputy Coajptroller (MOT). It 
includes Dr. J.C. Veaton, the new 
Director of the Station, and Sir 
Robert Vynne-Edwards, Chairman of the 
much broader-based Advisory Committee 
on Building Research which has repre¬ 
sentation from all branches of the 
industry. 

The Station, pleasantly situated 
on some 70 acres, held its third 
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series of Open Days between the 19th and 
27th of September. The first and 
second series of Open Days, held in 
1961 and 1966, attracted some 3,000 and 
6,000 Invitees, respectively. For the 
current series, 12,000 were expected, 
and It had been necessary to extend the 
proferam Into a second week. Sir Robert, 
opening the private view on the 19th, 
emphasized the continuing broadening of 
the Station's interests, which over the 
years had grown from building materials 
through structural engineering, soil 
mechanics, the physical environment 
within buildings, e.g., noise, heat, 
building methods, user needs, and most 
recently, the study of building opera¬ 
tor skills. Throughout the years, in 
fact, it had continued to maintain a 
broader program than any comparable 
station, although somewhat similar 
stations have been established in al¬ 
most all developed countries. Comment¬ 
ing on the growth of the Station - it 
now employs about 700 with a growth 
rate of per annum - he pointed out 
that its funding represented less than 
l/lOth of a penny per pound sterling 
of the industry's turn-over (l part in 
2,600), and called for a greater growth 
rate. 

To meet the diverse needs and 
intereats of the wide range of invited 
guests, politicians, union leaders, 
building contractors, scientists, 
engineers, architects, etc., the Sta¬ 
tion utilized a wide range of techniques 
including films, lectures, working dem¬ 
onstrations and displays in presenting 
its program, covering environmental 
design, structural design, materials 
and components, production, and its 
information and advisory service. Indi¬ 
cative of the broad scope of scientific 
and technical disciplines involved at 
the Station were the following from 
among some 50 displays: (l) Sound 
transmission through partitions using 
the large adjacent anecholc reverberant 
chambers) (2) wind tunnel investigations 
concerning air movement around large 
buildings; (3) the study of building 
operative skills aimed at providing a 
basis for a review of training methods) 
(6) instrumentation for measurement of 
the deflection in underground tunnel 
systems; (5) structural testing; (6) 
corrosion protection of steel in con¬ 
crete; and (7) werk on fiber-reinforced 
cement products employing glass fibers 
resistant to alkalis. Historically, 
the Station has produced numerous 
specialized publications to carry its 
results to industry, supplemented by 

its information advisory services, 
"Open Days," etc. There is little 
doubt, however, that along with fur¬ 
ther emphasis on the applied side in 
line with increasing recognition of 
the many practical problems faced by 
the building industry, additional con¬ 
sideration will be given to the methods 
of carrying the Station's research to 
industry. Among other items appro¬ 
priate post-graduate courses will be 
offered next year at the Station. In 
many ways, the Station and its rela¬ 
tionship with the industry it serves, 
which accounts for approximately l/Rth 
gross national product, is typical of 
the whole problem of the relation of 
research and industry in the UK which 
the Ministry of Technology must face. 
(A Jk.Pryce ) 

OCEAN SCIENCE AND TECHNOLOGY 

Irish Scientists and the Irish Sea 
Within the past few weeks two 

separate meetings were held in the 
interest of evaluating the present 
state of marine biology in Ireland 
and to consider the present efforts 
directed toward the scientific explora¬ 
tion of the Irish Sea by individuals 
from a variety of disciplines and 
institut ' ‘ns. 

The review of marine biology in 
Ireland took place 15-16 September at 
the Queen's University, Belfast. 
Representatives from a number of 
universities and fiaheries in Northern 
Ireland and Eire were present, 
including those from Queen's University, 
Belfast; University College, Dublin; 
Trinity College, Dublin; University 
College, Galway; University College, 
Cork; Magee University College, Lon¬ 
donderry; Ministry of Agriculture and 
Fisheries, Belfast; and Department of 
Agriculture and Fisheries, Dublin. 

As may be anticipated at con¬ 
ferences of this nature, the view was 
presented that the state of the science 
has reached a point at which a general 
discussion of future developments 
would be appropriate and helpful. 
Further, there was complete agreement 
on the need for providing some means 
for closer communication and coopera¬ 
tion in the future. The possibilities 
for initiating a formal organization, 
i.e., Irish Marina Biological Associa¬ 
tion, ware considered, but it was felt 
that at the present time a leas formal 
organization could accomplish the 
desired goals. Informal meetings of 
an Irish Marine Sciences Convention 
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wer* agreed upon a tallar to those 
adopted by workers In freshwater 
fisheries, and Dr. Went (Dept, of 
Agriculture and Flaherles, Dublin) 
agreed to act as the convener for the 
first of theae meetings which will be 
held In Dublin, 25 February 1967» 

In the dlacusslon of the existing 
facilities and the need for additional 
laboratories there was general concern 
that future developments might result 
in the establishment of many small 
field stations, none sufficiently 
large to be competitive In the Inter¬ 
national field. This led to the 
following conclusions: (l) it is not 
practicable to combine fisheries 
laboratories and marine biological 
laboratories. They differ in their 
alms and In their work, and this should 
be made clear to the authorities by 
the analogy of existing Institutions 
elsewheret (2) there are two general 
types of marine biological establish¬ 
ments, (a) field stations, usually 
small buildings used for portions of 
the year and without permanent staff, 
having a useful function In the pro¬ 
vision of undergiaduate courses, and 
(b) marine biological laboratories, 
larger more fully-equipped buildings 
in full-time use and with their own 
scientific staff, offering good 
facilities both for research workers 
and for student courses; and (3) 
future developments should aim at pro¬ 
viding two large marine biological 
laboratories in Ireland, one on the 
east coast and the other on the west. 
An expansion of the existing facili¬ 
ties at Portaferry and at Carma could 
fulfill this purpose. It was recom¬ 
mended that a Joint letter from the 
representatives attending this meeting 
be prepared, setting forth these 
views. The letter would be sent to 
appropriate university and government 
authorltlea in Eire and Northern 
Ireland. 

Various possibilities concerning 
closer cooperation In teaching marine 
biology were considered. Special 
emphasis was given to Joint courses In 
specialised marine topics at tha 
senior undergraduate or "post-graduate" 
level, perhaps following the success¬ 
ful pattern established by the Nordic 
Council (see ESN 19-5, 79). This 
would involve the cooperation of staff 
from the various Irish universities 
as well as provid.' for the use of 
outside specialists in the various 
fields. It was agreed that this would 
require rather careful planning to 

coincide with established programs 
within the universities. 

The proposal to exchange students 
and staff for the various undergraduate 
courses In marine biology was enthu¬ 
siastically received. Other possible 
ways of cooperation include the pooling 
of funds to enable visiting lecturers 
to be brought to Ireland to deliver 
lectures, the circulation of con¬ 
ference reports, and the offer by the 
Zoological Station, Naples, of unused 
table apace to be used by other insti¬ 
tutions . 

To facilitate the exchange of 
data, It was suggested that a common 
system of keeping fauna records might 
be desirable. Professor O'Celdlgh 
(University College, Galway) and 
Dr. Boaden (Queen's Unlv., Belfast) 
agreed to draw up a scheme for further 
consideration. 

The second meeting was held on 
25 Sept. 1966 at the Marine Biological 
Station, Port Erin, Isle of Man, 
following the regularly scheduled 
meeting of the Challenger Society. A 
considerable number of Institutions 
are at present working on biological, 
chemical, physical, or geological 
problems In the Irish Sea or are 
planning such work. It has been sug¬ 
gested that an Improved exchange of 
Information on programs in this area 
might result In more effective coop¬ 
eration between different laboratories 
and avoid wasteful duplication of 
sampling. 

Existing programs in the Irish 
Sea were briefly aummarized as follows: 
Marine Biological Station. Port Erin. 
Isle of Man: Chemical hydrography has 
been concentrated In a region near 
Port Erin on a transect across the 
Irish Sea along 5U°fi. Studies on 
plankton distribution, migrations of 
herring, and on the scallop fishery 
have been confined to the region with¬ 
in about 25 miles south of Isle of Man. 
Other work has included studies on 
burrowing amphipods in the littoral 
and shallow water around tha lala of 
Man and, to a leaser extent, in the 
sandy area'j around the periphery of 
the Irish Sea and investigations by 
diving of bottom fauna and algae in 
the sub-littoral zone south of the 
lale of Man. A new research vessel 
should be In operation in 1967, end 
numbers of both ataff and research 
students are expected to increase. 
Extensions of the hydrographical and 
plankton surveys Into St. George's 
channel are planned, and the herring 
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Investigations will be extended further 
beyond the Isle of Man. 
Marine Science Laboratory, Menai Bridge : 
Surveys of chemical hydrography, phyto¬ 
plankton and zooplankton, and benthos 
have been concentrated In an area with¬ 
in 10 - 12 miles of Anglesey to the 
north, 20 miles to the west, and south 
to the north end of Cardigan Bay, 
Including the release of current 
drifters in the same general area. 
Studies on the acoustic snd other prop¬ 
erties of sediments of the Irish Sea 
have been in cooperation with depart¬ 
ments at the Universities of Durham 
and Birmingham. The new vessel, 
expected to be operational In 1967, 
will incroase tue frequency of plankton 
surveys (with high-speed nets) and the 
benthic surveys will gradually be 
extended southwards to cover al, of 
St. George's Channel. This will include 
detailed productivity studies in Caer- 
narvan Bay or Tremadoc Bay and di -ect 
measurements of currents at dlffe'ent 
depths . 
Queen's University. Belfast: Research 
at the Portaferry field station is 
limited to Strangford Loch and up to 
six miles offshore. At the present 
time it is restricted to studies on 
interstitial fauna, crabs, scallops, 
and parasitic copepods. Plans are 
underway for a permanent staff and an 
extension of the facilities at the 
field station. 
Fisheries Division. Dublin} Present 
investigstlons Include those on whiting, 
plaice, nephrops, and, to a lesser 
extent, sand-eels and sprats. Two 
ships are working, largely in the Irish 
Sea, and space is frequently available 
on these ships for visiting scientists. 
Fisheries Experimental Station. Conway; 
The laboratory has a general interest 
in all shell fisheries (molluscsn and 
crustacean) on the English and Welsh 
coasts. These include projects to 
survey scallop beds off west Wales, 
distribution of nephrops between the 
Isle of Man and Cumberland, supervision 
of industrial pollution off Cumberland, 
and the rearing studies at Conway on 
several species of marine invertebrates. 
University College. Swansea; Present 
efforts are limited to a survey of fauns 
and algae, largely restricted to the 
north coast of Bristol Channel to Pem¬ 
brokeshire Islands. It is expected 
that a hydrographic oceanographer will 
be appointed to the staff. 
University College. Aberystwyth: 
Largely in collaboration with the group 
at Menai Bridge, studies are being 

continued on the hydrography and 
geology of Cardigan Bay. 
Department of Oceanography, Liverpool: 
Research Includes studies on currents 
of Liverpool Bay, mixing and turbulence 
off Anglesey, and current measurements 
from induced electric currents in sub¬ 
marine cables. Direct measurements of 
water currents in these areas are 
necessary for calibration. Individuals 
within the Civil Engineering Department 
are working on sediment transport in 
Liverpool Bay, and members of the 
geology staff are interested in the 
floor of the Irish Sea. 
Lancs, and West Seafisherles, Preston; 
This group is interested largely in 
the area from Solway to south of 
Cardigan Bay. A new laboratory has 
recently been completed, a marine 
biologist appointed to the staff, and 
one ship is available. Future studies 
will Involve the effects of sewage and 
Industrial effluent, especially in 
estuaries and surveys of littoral flora 
and fauna before and during discharge 
of effluents. 
Fisheries Laboratory. Lowestoft; 
Interest in flatfish rearing continues 
concomitant with studies of existing 
stocks and recruitment of plaice, 
especially east of the Isle of Man. 
Nutrients of the area, including hori¬ 
zontal and vertical distribution, are 
being studied in addition to the uae 
of anchored stations and bottom and 
surface drifters to obtain data on 
water movements. They are also in¬ 
volved in regular monitoring for radio¬ 
activity in the Irish Sea. 
Department of Geology. Birmingham: 
The studies of this group include 
gravimetric, magnetic, and seismic 
surveys of St. George's Channel (with 
Cardigan Bay) from chartered vessels, 
extending south of Ireland. 
Department of Geology. Durham} A 
seabottom gravity survey of the north 
Irish Sea from chartered vessels ia 
nearing completion. 
Department of Geodesy ft Geophysics. 
Cambridge : Efforts within this Depart¬ 
ment are restricted to studies on the 
geological structure to the edge of 
the continental shelf, largely to the 
north and south of Irelsnd. It was 
suggested that the R/V JohnMurrfX 
was not being used to capacity during 
the winter months. 
University College. Dublin; At the 
present time surveys of planktonic 
copepods snd amphlpods are being 
continued. 
Tidal Inat,, Birkenhead! The studies 
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ar« primarily concarned with separation 
of tidal and non-tldal variations In 
li.'val and currants, but thera Is con- 
slderabls Interest In all forms of 
currant maasvramant. 
Pala Fort Field Centrai Studies largely 
coastal, Including effects of Indus¬ 
trialization on coastal waters. 
Admiralty, Hydrographic Department: 
Occasional aurveys of depth, gravity, 
and magnetism. 

In the discussion which followed 
the resumes, It was agreed that biolo¬ 
gists, hydrographers, and geologists 
should be better Informed of each 
other's activities and of plans In the 
Irish Sea and that there should be some 
machinery for periodical exchanges of 
views between the various disciplines. 
It was asked that these views be con¬ 
veyed to the committees of the National 
Environment Research Council and the 
Chal’onger Society and that the latter 
consider the suggestion that half a 
day of most regular society meetings 
should be set aside for Informal dis¬ 
cussions on prograira and projects in 
the general area of the host laboratory. 

It was suggested that a colloquium 
on the biobogy and hydrography of the 
Irluh Sea should be arranged to take 
placx in Birmingham in December 196? at 
the time of the geological symposium 
now being arranged and that the British 
National Committee on Oceanic Research 
(within the Royal Society) should be 
asked if they would be interested in 
organizing such a meeting. 

Attention was drawn to the recent 
formation of the Irish Marine Sciences 
Convention, whose first annual meeting 
will be held In Dublin, 25 February 196?. 

This author la not the first 
American scientist to visit Ireland to 
view developments in the marine sciences. 
Previous reports (ESN 19-10, 166) have 
reviewed the potential for the develop¬ 
ment of marine biology, fisheries, and 
oceanography there. The laboratory 
which wa„ considered for the West Coast 
over five years ago Is still only a 
subject of discussion, and within the 
university circles, the continued 
delay is attributed solely to the 
reluctance of the fisheries biologists 
to leave the cosmopolitan comforts of 
Dublin for the rural beauty of the 
Galway coast. Thus, while the two 
recent meetings could represent a sig¬ 
nificant effort toward the development 
of these disciplines in Ireland, It 
remains to be seen whether they repre¬ 
sent a positive step or just another 
discusalon In a prolonged delaying 

action. 
Scientific research within the 

Irish Sea may be visualized as a 
miniature replication of the numerous 
marine biological-oceanographic ven¬ 
tures throughout the world. Success¬ 
ful efforts toward cooperative plan¬ 
ning, Joint utilization of facilities, 
and Improved means of exchange of 
Information at the leve.’ of the indi¬ 
vidual researcher should certainly be 
a major contribution toward the scien¬ 
tific exploration of the Irish Sea and, 
conceivably, provide a working model 
of an Interdisciplinary approach which 
other larger groups could profitably 
emulate. (J.D.Costlow, Jr.) 

Marine Biology - International Journal 
on Life In Oceana and Coastal Waters 

At the recent First European 
Symposium on Marine Biology, Helgoland. 
Germany, Prof. Otto Kinne, Director of 
the Biologische Anstalt Helgoland and 
host for the Symposium, commented on 
the fact that the gap due to the 
absence of an international journal 
devoted to the study of life in oceans 
and coastal waters will soon be filled. 
Kinne has been invited by Springer- 
Verlag (Berlin, Heidelberg, New York) 
to organize such a new journal. He 
will meet with their representatives 
in the near future to consider the 
details, and hopes to have the first 
issue out sometime in I967. 

As Kinne views the new journal, 
its scope will include marine zoology 
(including fisheries biology), marine 
botany, and marine microbiology 
(bacteria, fungi, blue-green algae). 
Papers on physical, chemical, or 
geological oceanography will only be 
included if they are immediately per¬ 
tinent to marine biological problems. 
The view was expressed that purely 
taxonomic studies would be better 
included in journals primarily devoted 
to systematica. Articles in English, 
French, and German will be considered 
for publication and, assuming that the 
technicalities can be overcome, manu¬ 
scripts in Russian will also be wel¬ 
comed . 

In considering marine zoology and 
marine microbiology, the following 
aspects seem to be of particular 
interest : 
(a) Ecological dynamics: Production, 
transformation and decomposition of 
organic matter; food chains; energy 
flow and balance; population dynamics; 
ecosystems; biological oceanography; 
organic resources of the sea; water 
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pollution problems. 
(b) Experimental ecology and physiology: 
modifying effects of environmental 
factors upon tolerances, rates of 
metabolism and activity, reproduction 
and other functions, as well as on 
external and Internal structures. 
Mechanisms of regulation (e.g., volume-, 
lon-, osmo-, turgor-regulations ) and 
adaptation (genetic and non-genetlc ). 
(c) Distributions, zonations, communi¬ 
ties, etc. 
(d) Cultivation, life histories and 
diseases of ocean and coastal water 
living organisms. 
(e) Biochemistry, genetics and evolu¬ 
tion 
(f) Methods and apparatuses employed 
In marine biological studies. 

Kinne expressed high hope that 
through the composition of the Board 
of Editors and Advisors, a high pro¬ 
fessional standard and truly inter¬ 
national character may be initiated 
and maintained. The editors will be 
fully responsible for manuscripts 
accepted and edited by them. Each 
editor shall, in agreement with the 
editor-in-chief, select one to four 
members of the Board of Advisors. 
This Board, composed of perhaps some 
30 individuals chosen to represent 
adequately the various scientific 
fields covered by the .journal, will be 
consulted by the editors regarding the 
scientific m?rit of the manuscripts 
submitted. 

In replying to the comment, "Oh no, 
not another journal," Kinne pointed out 
the two major factors which have con¬ 
vinced him of the genuine need for a 
journal such as is contemplated. First, 
his present efforts in organizing 
Marine Biology (a comprehensive, inte¬ 
grated multi-book treatise on life in 
oceans and coastal waters) have pre¬ 
sented him with numerous Inquiries 
concerning such a journal. Secondly, 
a study of marine biological journals 
presently published has revealed that 
there exists a total of 65 such 
journals¡ 60 of these are "station 
journals," issuing publications of 
individual marine laboratories; three 
are review journals; and two are 
regional or national in character. 

Kinne, as editor-in-chief, stresses 
his intention to pass along the respon¬ 
sibility for the journal, as well as 
the contents thereof, to the individual 
editors. In this way he hopes to avoid 
the charge, heard from tlme-to-tlme, 
that editorial boards are composed 
more for prestige than for productivity. 
It is to be hoped that he succeeds in 

achieving prestige in fact as well as 
in name. (T.D. Costlow) 

PHYSICAL SCIENCES 

Microwave Spectroscopy In Bangor 
Prof. John Sheridan is well known 

for his research on microwave spectros¬ 
copy of gases (Annual Rpts of the 
Chemical Society 1963, 60, I60). He 
first became active in millimeter wave 
spectroscopy during the late 1960’s 
while serving on the staff of the 
Physics Department, Duke University, 
under Prof. Walter Gordy. After re¬ 
turning to England, he was for some 
years a Senior Lecturer in Chemistry 
at the University of Birmingham., Two 
years ago he became the Professor of 
Physical and Inorganic Chemistry at 
University College of North Wales in 
Bangor . 

Univ. College of North Wales 
received its Royal Charter in 1°R5. 
It is located on a magnificent site on 
the ridge to the north of the valley 
in which the old town and the cathedral 
lie. Bangor was the site of the Celtic 
rellgloui and learned community, 
founded perhaps in the sixth century. 
Archaeological evidence of the remote 
past still exists in the College park. 

Since the end of WVII, the rate of 
expansion in Bangor, as elsewhere, has 
been far greater than in any previous 
period. Student members have Increased 
from 5OO in 1966 to 2000 in 1966; the 
academic staff, Including 33 professors, 
numbers 235. All science departments 
have acquired extensions and new build¬ 
ings; the Chemistry Department is 
located in a new slx-to-elght story 
building of modern architecture. 

At Bangor, 60 students receive 
undergraduate degrees in chemistry 
each year, and there are about 20 
chemiatry graduate students. Sheridan 
says that moat of this efforts in 
Bangor have been directed toward 
building up Instrumentation and per¬ 
sonnel for a strong group in apectroa- 
copy. Dr. Peter Curnuck, also a 
chemist, accompanied Sheridan from the 
University of Birmingham and la a key 
assistant for the experimental program. 

Sheridan bubbles with excitement 
over the promises to spectroacopy 0 
offered by our advancing technology. 
He is planning experiments on hyperflne 
structure that require sources which 
are highly stabilized, dreaming of 
measurementa on previously unreported 
molecules with instrumentation living 
excellent amplitude sensitivity, and 
planning to hove available Instrumen- 

/ 
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tatton for covering al 1 frequencies from 
microwaves through Infrared. The avail¬ 
ability of on-campus computer services 
at Bangor la alao exciting to Sheridan. 
He says that the productivity on com-, 
putlng molecular atructures is so vastly 
improved by computers that hia whole out¬ 
look has been changed on the classes of 
molecules that can now he analyzed 
through spectroscopy. Above all, 
Sheridan is working toward the avail¬ 
ability of instrumentation with which 
the inexperienced chemistry graduate 
student can reliably obtain "state of 
the art" spectroscopic data. 

Most of the current spectroscopy 
is done in the frequency range of *-U0 
Gc, but Sheridan plans to completely 
overlap the gap between microwaves and 
infrared through use of the best avail¬ 
able millimeter and submillimeter wave 
techniques. In addition, a new Perkin- 
Elmer Type-225 spectrometer is being 
used which permits infrared measure¬ 
ments to be made for wave-lengths as 
long as 0.05mm. Infrared data are 
being used in combination with micro- 
wave data to study effects of inter¬ 
ference in the rotational lines caused 
by varioM* vibrational states. 

Spectroscoplsts desire to span the 
gap between microwaves and infrared 
because of the common and exasperating 
experience that "the all important" 
line always seems to fall outside the 
available coverage of one's instrumenta¬ 
tion. If good millimeter and submilli¬ 
meter data were available, more could 
be learned about molecules previously 
atudled with microwaves. For example, 
studies of centrifugal distortion, In 
general, require data from rotational 
tranaltlons that are widely separated 
in frequency. The availability of a 
wide frequency coverage can, in effect, 
also serve as an Isotopic separator. 
For example, lotatlonal lines for the 
various isotopic species of a molecule 
are separated more for the high rota¬ 
tional transitions than for the low 
ones. Small detailed effects are often 
far more pronounced in one region of 
the spectrum than they are in another. 
It is sometimes of interest to study 
effects of nuclear quadrupole splitting 
at the lower rotational transitions of 
a molecule, but it may also be desirable 
to subdue these effects; this can be 
done by studying the high rotational 
transitions that often are at millimeter 
or submtlllweter wavelengths. 

For some years Sheridan's milli¬ 
meter and millimeter wave research has 
been partly supported by US Air Force 

grants. While wavelengths near 1 mm 
have been used by a few microwave 
laboratories (Phys. Rev. 135A, A295, 
July 1961»), the techniques have been 
largely empirical and have been suffi¬ 
ciently erratic to prevent their wide 
adoption. To obtain short-wa/elength 
radiation, Sheridan and others have 
generated harmonica of a fundamental 
frequency in a point-contact diode, 
and another diode is also generally 
used for detection. Spectroscoplsts 
usually use driving powers of approxi¬ 
mately 100 mW obtained from a klystron 
operating in the 1-cm wavelength region. 
Although the spectroscopy, per se, 
does not require much power, the high 
power is required for good efficiency 
in generating harmonics. Unfortunately, 
diodes are sensitive to burn-out and 
degradation in performance at these 
power levels. Also, millimeter-wave 
diodes with point-contact geometry 
have extremely small dimensions and 
fabrication is difficult to control 
(Proc. IEEE ¿U, 575,(1966)). Because 
of these difficulties, Sheridan 
previously directed a good bit of 
effort toward the fabrication of 
diodes in order to obtain better and 
more consistent control of the genera¬ 
tion and detection of harmonics. 

In spit» of the problems with 
harmonic generation, it has the advan¬ 
tage that expensive and generally 
unavailable sources of power at very 
short wavelengths are not required. 
Another advantage is that for a rela¬ 
tively small tuning range at the funda¬ 
mental frequency, a very wide and con¬ 
tinuous band of frequencies is acces¬ 
sible. This is so because a reasonably 
small tuning range at the fundamental 
source frequency can be sufficient to 
sweep one harmonic into the band swept 
by the next. 

Sheridan has apparently abandoned 
further attempts to scale down the 
size of harmonic generators in his 
effort to cover the submillimeter 
region. He la now developing a system 
based on the Froome-type harmonic 
generator that constats of a metal- 
plasma junction. Harmonics at over 
1000 Gc have already been detected with 
such a device (Jnl. Scl. Ins tr. 1*0,225 
(1963)). Sheridan plans to drive the 
generator with either a l»-mm or 2-mm 
Carcinotron that will be frequency 
stabilized. 

A Froome-type harmonic generator 
is being fabricated in Bangor in accord¬ 
ance with designs obtained from 
Dr. P.H. Knapp of Queen Mary College, 
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London. Knapp has used such a generator 
in conjunction with a 10 to 20-w kly¬ 
stron, and has found evidence that 
considerably more power could be use¬ 
fully employed. When usln# a Golay 
cell detector, a sifrnal-to-noise ratio 
of about 10 nas been obtained for the 
20th harmonic (0,ii3-mm wavelength) at 
Queen Mary College (Proc. IEEE ¿t», 528, 
1966). 

At conventional microwave frequen¬ 
cies, a substantial effort is being 
directed toward the study of relatively 
complex planar molecules. Sheridan 
says that these molecule« are a dream 
to work with experimentally, because 
their large electric dipole momenta 
cause the absorption lines to be very 
strong. The molec>*les produce many 
lines, but they ars easy to analyse 
now that subatar.tlal computer time la 
available locally. According to Sheri¬ 
dan, asymmetric rotors that require 
calculations so complex that they would 
have never been considered prior to 
the advent of computers are now being 
handled on a routine basis. (M.V.Long) 

Commercially Available Submillimeter 
Wave Spectrometers 

Interference spectroscopy, or 
Fourier transformation spectroacopy, is 
a modern Infrared detection technique 
that is becoming widely used in the 
submillimeter region. In this technique 
the radiation from an incoherent source 
is divided between two beams, and a 
variable peth deley Is Introduced in 
one of the beams. The direct output 
of the spectrometer as a function of 
path delay Is called an interferograa. 
The power spectrum can be obtained from 
it by Fourier transformation, which Is 
usually performed on a digital computer. 
The principe! advantage of Interference 
spectroscopy Is that for each spectral 
element, the Integration time Is the 
full recording time of the Interfero- 
gram; thus, the slgnal-to-nolse ratios 
available with interference spectrom- 
etera are fylgher than are those avail¬ 
able with grating spectrometers. There¬ 
fore, for a given source and detector, 
Improved frequency resolution can be 
obtained with Interference spectrometry. 

Two companies — Sir Howard Grubb 
Parsons and Company Ltd., Walkergate, 
Newcastle upon Tyne 6, England, and 
Research and Industrial Instruments 
Company, I? Stannary St., London, SE 11, 
England — have been marketing Inter¬ 
ference spectrometers for two to three 
years. Details have, of courae, changed 
over that period, but the basic design 

crito-e were evolved from specifica¬ 
tions originally supplied by Dr. H.A. 
Gebble of the National Phsycial Labora¬ 
tory, Teddlngton. Both companies have 
spectrometers that cover the range 
10-500 cm~l (l mm-0.02 mm). Each 
Instrument contains a mercury lamp 
source and a Golay cell detector, and 
the outputs are suitable for feeding 
a digital computer. Maximum theoreti¬ 
cal frequency resolution of an Inatru- 
ment is equal to the reciprocal of the 
maximum difference in beam path-lengths. 
However, attainable resolution la 
limited by various other parameters 
such as marking Intervals (sampling 
rates), drive uniformity, available 
source power per unit bandwidth, and 
detector sensitivity. Based on various 
specifications supplied by the manu¬ 
facturers, I would guess that frac¬ 
tional resolution, depending on the 
model selected, is between 10 to 30 
and 50 to 150 for wavelengths corre¬ 
sponding to 1 mm and 1/10 mm, respec¬ 
tively. 

One manufacturer features a 
supplementary unit consisting of an 
analog ^ourler transform computer at 
an additional coat of about $17,000, 
and the other manufacturer features 
direct teletype communications to the 
main plant where digital computing 
services are available at a nominal 
cost. The cheapest instrument sells 
for slightly more than $10,000 and 
the more expensive unit Is sold for 
about $30,000. Although the instru¬ 
ments are far from being fool-proof, 
they certainly represent a major step 
toward the submillimeter region 
becoming one of the best Instrumented 
for spectroscopy. (M.W. Long) 

Services Electronics Research Labora¬ 
tory. 21st Anniversary Open Devs 

For the first time in 21 years, 
the Services Electronics Research 
Laboratory (S3RL) at Baldock, Hert¬ 

fordshire, opened Its doors to the 
public end presented e detailed status 

report on Its unclassified research on 
li» and 17-18 October. 

SERL was founded in 19**5 by 
combining sever.il teams which had been 
working for the Admiralty during WWII 
on microwave valves and other vacuum 
tube devices. The laboratory special¬ 
izes In active components, originally 
valves and gas discharge devices, but 
in recent years solid state devices 
have been emphasized. 
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Semiconductor research at SERL 
mainly Involves the III-V compounds. 
The laboratory has made ms.tor contri¬ 
butions rangln* from refining the 
liquid encapsulation technique for 
pulling single-crystal GaAs to advanced 
optical rangera, scanners, and communi¬ 
cation links using carrier in taction 
light sources and lasers made from 
advanced epitaxial III-V structures. 

Molecular gas discharge laser 
research was pioneered at SERL by the 
Investigation of nitrogen (l.E.S.Mathias 
A J. Parker, Appl. Phya. Letters 16 
(1963)). Water was extensively inves¬ 
tigated (A.Crocker, H.A. Gebbie, M.F. 
Kimmlttee, L.E.S. Mathias, Nature 201. 
250 (1961()) and some 150 lines were 
characterized. Recent work (lEE.S. 
Mathias, A.Crocker, M.S. Wills, 
Electronics Letters 2« 1*5. 1965)) has 
identified even more spectral lines in 
compounds involving hydrogen, nitrogen, 
and carbon. Several COj lasers were 
operating at the open house, and con¬ 
siderable emphasis is being placed on 
both improving and using this remark¬ 
able 10-)1 source. 

Research on ion Implantation was 
demonstrated. Metal masks are used to 
provide geometrical resolution, and 
iunctlona in Si and Ge have been made 
with reasonable electrical properties 
after annealing. The consensus was 
that the value of this method will not 
have been demonstrated until ion implan¬ 
tation is utilized to make p- and n-type 
regions in a material (such as II-VI 
(ZnSe); which has doping difficulties. 

Major progress has been made in 
power capability of broad-band traveling 
wave tubes which can be achieved by 
mounting these slow wave structures on 
BeO (high thermal conductivity) supports. 
Present project goals are 5 kW cw in 
the 6 GHz band. 

Recently the British press has 
given extensive coverage to the SERL 
research on neutron radiotherapy as an 
alternative to X-ray therapy (P.D.Lomer 
A D.Greene, Nature 198. 200¡ and 
D.Greene, Nature 202. 204 (1964)), 
The development of high output neutron 
tubes (lO^Vaec to ÎO^/sec) by SERL 
is the key to this exciting medical 
advance. 

Visitors to the open days were met 
at the railroad station, escorted to 
the registration point, and left to 
find the well-marked exhibit areas. 
One interesting bit of information over¬ 
heard In the halls was that a special 
open house was held for VIP's (Valve 
Industry Personnel). At each experi¬ 

mental site senior professionals were 
present to discuss the research. Live 
demonstrations were given whenever 
possible, and a short printed techni¬ 
cal description was given to the visi¬ 
tor. 

Should the reader desire more 
detail on the SERL programs, an ONRL 
Conference Report on the open house is 
forthcoming, and an article by M.S. 
Wills (Bui. Ins. Phys. A Phys. Soc. 17. 
283 (1966)) would be useful, 
(P.B.Haycock ) 

International Conference on Lumines¬ 
cence . Budapest 

Lunlnescence is one of the' oldest 
phenomena of solid state science, 
going back in its early beginnings into 
the last century, long before any under¬ 
standing of solid state effects in the 
modern sense of the word was even 
indicated. This long history and the 
fascination it always held for the 
applied scientist might possibly 
explain why it has been so susceptible 
to the "cook-book" approach, and is 
only gradually evolving from this 
stage. Possibly influenced by the big 
strides in which the understanding of 
recombination radiation is progressing, 
the field has taken a definite turn 
and the Budapest Conference testifies 
to this effect. 

Numerous International Conferences 
on Luminsecence have been held in the 
past, the very first one on a large 
scale in Oxford in 1937. There was 
even an International Symposium on the 
subject in Hungary before, in 1961. 
The International Union of Pure and 
Applied Physics came into the picture 
in 1963, giving for the first time the 
Conference in Torun, Poland its truly 
international air. The Budapest Con¬ 
ference, held during 23-30 August 1966, 
was only the second one of the IUPAP- 
sponsored meetings. 

The attendence was coriespon ingly 
international. Over 400 people came 
from 28 different countries, counting 
the Federal Republic of Germany, the 
German Democratic Republic and West 
Berlin as separate countries, as is 
cuscomary in this part of the world. 

The 3OO contributed papers were 
presented in a way that was novel, at 
least to this referee. Approximately 
10-15 papers were arranged in a topical 
group and a scientist of international 
reputation reviewed and summarized 
these papers in a lecture of appro¬ 
priate length. A discussion period 
followed, in which the authors them- 
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selves could elaborate on details and 
answer questions from the audience. 
All papers had been distributed In full 
length with Illustrations at the begin¬ 
ning of the Conference, so that it was 
possible to go to the respective ses¬ 
sions well-informed. With one excep¬ 
tion, the referee's spoke either 
English or Russian, and the text of 
each lecture was projected in the alter¬ 
nate language on a screen. If the 
quality of projection would have been 
better, this approach would have been 
superior to simultaneous oral transla¬ 
tion. 

This system of presentation of the 
contributed papers worked very well and 
gave the feeling of more internal co¬ 
herence in a group of papers than la 
ordinarily experienced. The sessions 
would have been even more useful If 
more time for discussion had been 
available, but it was already neces¬ 
sary to hold up to four parallel ses¬ 
sions in order to deal with the huge 
amount of information. The field 
seems almost too big to be reviewed in 
one conference only. Future meetings 
may very well be split into smaller 
sub-groups of luminescence. 

The President of the US National 
Academy of Science, Prof. Frederick 
Seitz, opened the Conference with a 
lecture on the "Future of Solid-State 
Seien.•e." He recalled in the beginning 
his personal attachment to Hungary 
through his teacher Wlgner, and desc¬ 
ribed how he had on the preced^g day 
visited the house to which he had 
addressed so many letters during the 
vacations that Wlgner was at home in 
Budapest. It was this life-time inter¬ 
est in solid-state science and hla 
eminent contributions to the field 
that made Seitz's speculations on the 
future of this field ao interesting, 
although somewhat saddening. Starting 
out from science in a broader sense, he 
divided it into interpolatlve and extra¬ 
polative science, and pointed out that 
many of the most significant extra¬ 
polative steps in science came out of 
studies that were initially intended 
to be interpolatlve. Seitz predicted 
that there will be a tendency in our 
society in the future to place an 
increasing difference in value on 
interpolatlve and extrapolative work, 
similar to the attitude that has long 
been applied in industry when support¬ 
ing the two types of work. One com¬ 
pelling reason for this trend stems 
from the fact that, even at the univer¬ 
sity level, society begins to recognize 

the distinction between "little 
science" and "big science" and the 
threat that originates from the fact 
that "big science" could easily spend 
any fraction of the national budget 
made available. 

So far solid state science has 
been an exception to the trend toward 
"big science" by atill offering profit¬ 
able exploitation cf the field through 
the techniques of "smaiJ science." 
This is gradually being changed, how¬ 
ever, and more and more extrapolative 
work is being identified with big 
science, as in other fields. In spite 
of all the large magnetic and cryo¬ 
genic facilities available to some 
groups, it is evident that solid state 
science as a whole is becoming more 
and more interpolatlve and leaa and 
lesa extrapolative. Comparing science 
with a mining operation, Seitz clearly 
indicated that the times are past when 
only very rich deposita were exploited. 
To the pfst generation, only the major 
principles were of chief intellectual 
interest. Now, uolid state science la 
characterised by an enormous growth 
of Interest in the practical conse¬ 
quences, and the apparently leaner 
aspects of the field come to have 
increasing importance. 

After a brilliant historical 
survey of the whole field up to the 
latest accomplishments, Seitz con¬ 
cluded his lecture by analyzing hia 
own experiences over this period. He 
expressed hla amazement over the tre¬ 
mendous growth of intereat in detailed 
facts of solid state science, although 
it aeema evident that there are very 
few outstanding mysteries extant at 
present and the field most certainly 
la no longer in its infancy. Coming 
back to his picture of the mining 
operation, he expressed hia feeling 
that there is still aome valuable ore 
left, but that it can be exploited 
only by methods tailored to make 
profit even from leaner minerals. 
Seitz's account of the future perspec¬ 
tives of solid state science was one 
of a series of introductory lectures. 
G.F.J. Garllck (Hull University, 
England) presented a review of lumi¬ 
nescence centers in solids and V.L. 
Levahin (Moscow Unlv., USSR) summa¬ 
rized the procesaos of energy transfer 
in the phyaica of inorganic crystal 
phosphors. 

After this series of introductory 
lectures, the Conference broke up into 
four separate but parallel sessions, 
on general problems of luminescence, 
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the luminescence of organic and amor> 
phoua materials, the luminescence of 
Inorganic mataríais, and apeclal prob¬ 
lems In luminescence. Since this 
writer la even more a stranger to the 
lumlnaacanca of organic and amorphous 
awtarlals than to tha raat of the 
field, ha neglected this aeries in 
favor of othara. Tha invited papers 
gave tha impression, however, of the 
rapidity with which this field -- 
possibly tha most susceptible to the 
cook hört approach in the past -- la 
emerging from this stage and striving 
for theoretical modela and intarpreta- 
tlona. 

The seealona on inorganic materials 
dealt with tha luminescence of halo- 
genldea, sulphides and oxyphosphors. 
A brilliant lecture by H.Plck (TH, 
Stuttgart) reviewed prtgreas in tha 
field of tha alkali halldea, posalbly 
the beat undaratood part of the whole 
field. In particular, tha application 
of electron resonance tacbnlquaa haa 
greatly improved the Identification of 
tha active cantera, establishing modal 
caaes for the possible combinations in 
which disorder can perturb tha ideal 
arrangement of tha lattice. Tha be'ic 
procaases which lead to lumlnaacanca 
seam better understood in the case of 
tha color canters than in any other 
lumlnophor. 

Tha studies on sulphide phosphors 
aeem to offer greater difficulties, 
because the centers are lass well 
defined. Studies of the emission, in 
particular at let* temperatures and with 
respect to the degree of polarisation, 
appear to open this field to theoreti¬ 
cal interpretation. Tha difficulties 
are still formidable, however. In ZnS, 
for Inatanca, years of work have been 
invested in establishing the mechanism 
of pair-luminescance, only to sea tha 
final proof of ouch mechanism being 
established in "easier" materials, such 
as GaP. Borates, oxides, halophoe- 
phatas and other oxygan-domlnatad 
luminophors represent the subgroup of 
inorganic mataríais in which tha funda¬ 
mental processes are least recognisable 
at tha moment. 

The fourth big group dealt with 
special problems in luminescence, 
including the rare-earth activated 
luminophore and elactrolumlnescance 
and injection phenomena. The applica¬ 
tion in lasara placea strong interest 
in the rare-earth activated materials, 
with inorganic aa wall as organic sub¬ 
stances as host lattices. The well- 
defined states of the rare-earth ions 

result in precisely structured spectra, 
which can be interpreted satisfactorily. 
Electroluminescence and injection 
phenomena also receive their backing 
from the application in light genera¬ 
tion. The crucial problem here is the 
production of pn-Junctlon as a well- 
defined source of injection. The 
basic mechanisms seem best understood 
in the materials in which the prepara¬ 
tion of pn-Junctlons is possible, and 
further progress will largely depend 
upon refinement in the art of prepara¬ 
tion. Electroluminescence is at its 
vary best in the studies of pair- 
luminescence in GaP, as pioneered by 
M. Gershenson and cc-workers at the 
Ball Telephone Laboratories. The well- 
defined amission spectra, Interpreted 
on the basis of pair-recombination of 
impurities at different lattice sites, 
seams to establish something like on 
"ideal" luminescence physics - a model 
case, on which the field could orient 
itself, if every materlsl would have 
the convenient properties of GaP. 

The organisers of this Conference 
in the Hungsrian Academy of Science 
deserve credit for an organization 
which functioned very well in the tech¬ 
nical as well as the social aspects 
of the gathering. Very little could 
be Improved upon and their efforts in 
translating and distributing the per¬ 
tinent material in time were exemplary 
and must have required a tremendous 
amount of work. They hope to have the 
full Proceedings ready early in 196?, 
published by the Hungarian Academy of 
Sciences. (B.O.Séraphin) 

PSYCHOLOGICAL SCIENCES 

International Conference on Applied 
Military Psychology 

This Conference, the third in a 
series sponsored by the Office of Naval 
Research, was held in London, 3-7 
October 1966. Representatives from 
military psychology programs in Den¬ 
mark, Germany, Great Britain, Israel, 
the Netherlands, Norway, and the US, 
participated in a five-day period of 
extensive discussion of three problem 
areas. The agenda Included considera¬ 
tion of non-cognitlve factors in per¬ 
sonnel selection, training of military 
personnel, and the Impact of psychology 
on the military services. 

Participation was limited to two 
delegates from each country occupied 
with full-tlm» in-service military 
psychology programs. The focus of the 
Conference was on a review, discussion, 
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and critical evaluation of reaearch 
methodologies, techniques, and funda¬ 
mental Issues arising from the agenda 
Items, Position papers were prepared 
in advance and diatributed to the dele¬ 
gates, but were not read at the meetings. 
The program was organised in such a 
manner as to facilitate apontaneous 
discussion and exchange of ideas ln >n 
informal atmoaphere. In essence, the 
primary purpose of the Conference was 
to provide a platform for discussion 
on applied military psychology problems 
which is not available through the 
usual professional meetings and congres- 
sea. In order to encourage spontaneity 
and freedom of expression in a poten¬ 
tially senaitive area auch aa applied 
military psychology, no formal report 
or aummary of the proceedinga will be 
prepared. However, on the beaie of 
the commenta by the participants, it 
would appear aa if thia form of inter¬ 
national gathering did, in fact, 
achieve its purpose. (J.E.Raamusaen) 

NEWS AND NOTES 

Unwelllng? 
Within the past fewweeks several 

oceanographers in the UK have commented 
to this author on an interesting phenom¬ 
enon which haa been observed to the 
north of England. Mr. R.I. Currie, 
newly-appointed Director of the Marine 
Station, Millport, Scotland, haa also 
assumed the responsibilities of the 
Secretary of the oceanographic section 
of the International Union of Biologi¬ 
cal Sciences. Dr. Harold Barnes, also 
of the Millport Laboratory, was desig¬ 
nated Chairman of the European Asso¬ 
ciation of Marine Biologists which was 
created early in October at the First 
European Symposium on Marine Biology, 
Helgoland, Germany. Mr. R.S. Glover, 
Director of the Oceanographic Labora¬ 
tory, Edinburgh, has been the Chairman 
of the subcommittee on Productivity in 
Marine Communities within the British 
National Committee for the International 
Biological Program. Speculation has 
centered on whether this concentration 
of productivity within a fifty-mile 
radius in Scotland could represent 
random distribution or if it could be 
attributed to upwelling. (J.D.Costlow) 

New llifjh Field Microscope to be 
Produced in England 

Associated Electrical Industries 
(AEI) has six months of support in the 
form of a contract from the Ministry 
of Technology to take the prototype of 

Dr. Cosslett's 1-MeV electron micro¬ 
scope in to production. Options to 
buy have been placed by AERE, Harwell, 
the National Physical laboratory (NPL) 
and other laboratories. This is an 
attempt to cash in commercially on the 
vast amount of scientific knowledge in 
this field available in the UK and to 
compete effectively with the Japanese 
in this area. Because, with a proto¬ 
type available, the Investment is 
relatively small but the salea poten¬ 
tial quite reasonable, thia ia one of 
the areas the Ministry feala worth 
stimulating. (J.B# Cohen) 

North Sea Pollution 
Professor Dr. Otto Kinne,Director 

of the Biologische Anatalt Helgoland, 
Germany, has achedulad the 1967 Inter¬ 
national Symposium to celebrate the 
75th anniversary of the Station. The 
Symposium, September 19 through 21, 
will emphasiae "Biological and Hydro- 
graphical Problema of Water Pollution 
in the North Sea." Aa presently 
planned the general topic will be 
introduced by two invited speakers, 
one dealing with the general aspects 
concerning biological problems and the 
other, hydrographical problems. Sub¬ 
mitted papers will be limited to 20 
minutes, followed by a discussion 
period of 10 to 15 minutes. Selection 
of papers to be presented will be based 
on the pertinency to the general topic 
and, if necessary, the date of sub¬ 
mission. Abstracta, to be diatributed 
prior to the symposium, should be sub¬ 
mitted before August 31, 1967. Tbe 
papers, as well as the discussions, 
will be published in the Station 
journal, "Helgoländer Wiaaenachaftl che 
Meeresuntersuchungen." Simultaneous 
translation in English, French, and 
German will be available for all papers. 

Individuals interested in further 
details of this symposium should 
contact the Director, Biologische 
Anstalt Helgoland, 2 Hamburg 50, 
Palmailie 9, Germany. (J.D. Coatlow) 

Miscellaneous 
Agreement for a working associa¬ 

tion has been reached betwuan the 
Royal Aircraft Establishment (RAE 
Farnborough, and the Univ. of South¬ 
ampton. This will provide for colla¬ 
boration in teaching, planning, and 
execution of research, and scientists 
from RAE will be co-opted on the uni¬ 
versity staff and given honorary uni¬ 
versity titles. It will enable RAE 
equipment to be made available to 
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university reaearch werkara and RAE 
ataff to study for taiirhar da*rsas at tha 
Vnlvaralty. Tha first Joint raaaarch 

procram will ba in tha fialda of 
theoretical and experimental aero¬ 
dynamics, acoustics, structuras, auto- 

mtlc control, and mtarlals. 

Tha sub-departmnt of Cloud 
Physlca at Imperial Co lleca, London, 
haa recently closed, but moat of tha 
reaearob eclentiats, with their aquip- 

ment, have followed Prof. B.J. Mason 
to the Meteoroloclcal Office, Bracknell, 

where a new branch for Cloud Phyaica 

haa been established. 

Pour new Encllsh universities have 

haan inaupwreted for tha s'tart of the 
new academic yeert tha Univ. of Surrey, 
formerly Battereeo Collape of TachnoV 
ocyt the Univ. of Batht tha Univ. of 
Bradford, formerly tha Bradford Insti¬ 

tute of Technology i and tha City 
University, formerly Northampton Collapa 

of Advanced Technolocy* 

F.A. 01Nlana. Manscor of Satellite 

Communications for tha Pleaaay Company, 
has been esconded to World Satellite 
Terminals, a consortium set up earlier 

this year by Aaaociated Electrical 
Induatrlea, General Electric Company, 
and Pleaaay to build and sell complete 
pround atatlona for commun!cations 
satellites. He will hold the post of 
Chief Engineer and General Manager of 

thla group. 

Prof. A.S. Duncan. Executive Dean 

of the Faculty of Madicine at Edinburgh 

Univ., has been appointed to a new 
personal Chair of Medical Education at 
the University — the first chair of 

ita kind in Britain. 

Dr. C.B. Wilaon. has been appointed 

to a new post of Director of Building 
Phyaica in the Dept, of Civil Engineer¬ 
ing, Edinburgh Univ., under Prof. A.W. 

Hendry. 

Dr. Peter Swan haa returned to 

England after six yeara with U.S. 
Steel's E.C.Bain Laboratory for Funda¬ 
mental Research. He ia Senior Lecturer 

in the Metallurgy Dept, at Imperial 
College of Science and Technology, 

London. 

nr. J.L. Llveaey.la now Professor 

of Fluid Mechanics at the Royal College 
of Advanced Technology (proposed Univ. 

of Salford). 

Prof. C.R. Tottle of the Dept, of 
Metallurgy, Univ. of Manchester, is 
taking a Chair at the new Univ. of Bath. 

Dr. C.A. Taylor, Reader in Phy«!« 
at Manchester Univ., haa taken a Chair 
of Metallurgy at Cardiff University. 

Dr. M.M, Woolfaon occupies the 

Chair of Phyaics at York University. 

Technical Reports of ONRL 
The following reporte have 

recently been issued by ONRL. Copies 
may be obtained gratia by Defense Dept, 
and other US Government personnel, ONR 

cent rectore, and other American 
aclentlsts who hove a legitimate 
interest. However, because of the 
frequent content of proprietary and 
prepublication information, the reports 

cannot be sent to libraries or to 
cltlsens of foreign countries. Re¬ 
questa for ONRL reports should be 
eddressed toi Commanding Officer, 
Office of Naval Reaearch Branch Office, 

Box 39, Fleet Poet Office, New York 

09510. 

ONRL-41-66 

ONRL-i»2-66 

ONRL-«0-66 

ONRL-fii*-66 

Some Programa on Milli¬ 
meter & Submillimeter 
Wave Spectroscopy in 
Europe by M.W. Long 
European Nuclear Energy 
Agency i Ita Functions A 
Background by J.W.Hemann 
Fundamental Research on 
Materials at the Atomic 
Energy Reaearch Establish' 

ment, Harwell by 

J.B. Cohen 
Operational Guide to 
Synoptic Applications of 
Meteorological Observa¬ 
tions from Satellites by 

A.D. Hamilton 

The following conference reports 
are releasable to European scientists: 

ONRL-C-lR-66, Inf 1 Symposium, Joint 
Services Electrical Power Sources 
Committee, 1966 by P.D.Maycock 

ONRL-C-19-66, 1966 Symposium on Gallium 

Arsenide by P.D. Maycock 
0NRL-C-20-66, Electron Microscopy in 

Metallurgy; Conference Sponsored 
by British Institute of Metals, 
2R-30 Sept 1966 by J.B. Cohen 

ONRL-C-21-66, Tenth Int'l Conference on 

Low Temperature Physic« (LT 10), 

Moscow by R.S. Allgai'i 
ONRL-C-22-66, 16th Meeting of Int'l 

Committee on Thermodynamics A 
Electrochemical Kinetics, Budapest 

by A.L. Powell 
ONRL-C-23-66, Combined Royal Aeronauti¬ 

cal Society's Centenary Congress A 
5th Congress of Int'l Council of 
Aero Sciences by H.E. Williams 
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PSYCHOLOGY AT GÖTEBORG, SWEDEN 

The Institute of Psychology 
The Institute of Education 
The Psychotechnica1 Institute 

INTRODUCTION 

The University of Göteborg was established in 1891 as 
a private institution, endowed by local citizens. At the 
turn of the century the University concentrated its effort 
and limited funds on the humanities and languages. While 
its reputation was built in these areas, it also became 
known throughout Sweden for its excellent faculty salaries. 
In 1956 the University became part of the Swedish "state" 
system, although endowments held at that time remained at 
Goteborg. Income from this money now subsidizes faculty 
travel to professional meetings and a number of incidental 
expenses of the various University Departments and Institutes. 

The main campus is located in the heart of downtown 
Göteborg. While the University has undergone a marked 
expansion since founding, the city of Göteborg — the second 
largest in Sweden -- has expanded even faster. Thus, 
buildings are spread over such a wide area of the city that 
students actually find some difficulty in getting from one 
class to another. Psychology recently has been accommodated 
in spacious new quarters, although other Departments of the 
University even occupy scattered rental space in office 
buildings. The Medical School, which is now considered to 
be the leading faculty of the University, occupies a beautiful 
center on the edge of town. 

The first true recognition of psychology at Göteborg 
was in 1912, when a Chair was established in Educational 
Psychology and Philosophy. The break with Philosophy came 
in 1939, with the establishment of a Chair in Education and 
Psychology. A separate Chair in Psychology was established 
in 1956, at the time the State took over the University. 

THE IHSTITUTE OF PSYCHOLOGY 

Professor John Elmgren has held the Chair in Psychology 
since it was created in 1956 and has been a professor at 
Göteborg since 1939. when he was appointed to the then newly 
established Chair in Education and Psychology. In addition to 
Elmgren, the faculty of the Psychology Institute consists of 
one laborateur, Dr. S. Rubenowitz; two docents, Dr. J.W. Holley 
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ond Dr. K. Larrson; three lecturers; and ten research students. 
Two special lecturers fron, the Department of Statistics and 
Physiology also are associated with the Institute. There are 
approximately 250 undergraduates in psychology, 50 graduate 
students, and eight PhD candidates. 

Prior to occupancy of new quarters this fall, teaching 
was extremely difficult because of limitation in classroom 
slxe, and laboratory space was at a premium. The Institute now 
is located in two adjacent new buildings in downtown G&teborg, 
occupying the first two floors of one building and the ground 
floor of a second. The remaining space, approximately eight 
stories in each building, consists of private apartments. 
Classroom and office space should be quite adequate; there is 
a library of more than passing significance, as well as a room 
with a one-way mirror for use in teaching techniques of psycho¬ 
logical testing. At the same time there hac been surprisingly 
little space set aside for laboratory use. Elmgren and his 
colleagues actually drew up the floor plans for the Institute, 
so one would anticipate the layout would meet the needs at least 
of the present generation of faculty members. In passing, it 
might be noted that the Psychology Institute at GBteborg may 
have the distinction of being the only Department in Europe to 
have designed its quarters in such a fashion that the faculty 
offices and research space are separated from the classroom 
and general student area oy locked doors. 

There is close collaboration with the Medical School 
in both teaching and research. A Section on Animal Studies, 
headed by Dr. Larrson, is physically located at the Medical 
School. This Section, which has excellent laboratory facili¬ 
ties, still is far enough removed from the main Institute to 
create problems for students in attending class. 

Generally speaking, Göteborg has never been particularly 
known for its academic program in psychology. While the 
training and curriculum does not differ significantly from that 
of the other Swedish universities in terms of course content 
and structure, there ponsibly may be less depth in the psycho¬ 
logical training than is found at Stockholm, Uppsala, or even 
Lund. Moreover, the Institute has never really established 
a definitive research image, either within Sweden or in other 
countries. Probably the best known faculty member at Goteborg 
is Larrson; however, his research interests are very narrowly 
confined to the sexual behavior of rats. While quality of 
work has gained Larrson international repute in his chosen area 
of study, it is somewhat doubtful if any university could 
achieve major stature in psychology through the work of one 
man in this particular field of research. With the exception 
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of Larrson, and Rubenowitz who really is .just beginning his 
work, research activity at the Institute appears to be 
rather diffuse and ill-defined. For a major university there 
is surprisingly little laboratory equipment. That which is 
available has for the most part been made by the individual 
investigators. Elmgren, who has a long-standing interest 
in EEG, has an eight-channel Grey-Waiter instrument and a 
wave analyzer. At the same time the equipment is located in 
a room which has neither temperature nor humidity control, 
and one suspects that there may be a great deal of electrical 
interference . 

Elmgren is a friendly and charming individual who 
expects to retire in the very near future. While he is a 
most gracious host, it is somewhat difficult to understand 
what he is attempting to do in his research. He has worked 
on studies involving factor analysis of EEG tracings, and 
now is concerned with establishing a link between alpha 
activity and metabolism, which in turn he believes to be 
related to body typology or constitution. Recently he has 
started a series of studies in the area of gerontology. Here 
he has two students working on the problem of intellectual 
flexibility and decline of abilities with age. The Rorschach 
and various aptitude tests are being used in this study. 
Elmgren hopes to determine curves for decline in productivity 
of industrial workers which in turn will lead to decisions as 
to when workers should be pensioned. Elmgren discusses 
outlines of research rather than data or publications, and ore 
is left with the distinct feeling that it has been years since 
he has really been active. In fact, one suspects that much 
of the present diffusion in the Institute may be traced to the 
fact that to all intents and purposes Elmgren already has 
retired . 

The brightest star on the present Institute horizon 
is Rubenowitz, a fairly recent (1963) FhD, who is young, 
extremely alert, intelligent, and active. The book growibg 
out of his dissertation has been well accepted in Sweden^1’. 
Although Rubenowitz now has been on the faculty for about 
three years, his major effort has been devoted to building 
an applied and industrial psychology program. He is estab¬ 
lishing a Department of Applied Psychology within the 
Institute, modeled somewhat after Magnusson's Section at 
Stockholm University. He also is working with the Swedish 
Military Psychology Institute on a major program of analyzing 
jobs in terms of physical requirements. In spite of his lack 
of publications to date, Rubenowitz is highly respected among 
Swedish psychologists and quite possibly will play a major 
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role In the develoiment of the G»teborg Institute. 

fj8 indicated earllei , Knut Larsaon Is the only well- 

hïî oiîîï! inve.,ti«ator a* the Institute. In contrast w^th 
eoûlnnirt ÎÎÏ*8,*Larr*0n ha8 8 hi«hly sophisticated and well- 
ÏS fîcî io™«rai0^ 88 WSl1 88 Problam of research funding. 
Public HeiîTÎ II J* r8;earch hi* supported by the US 
Health «nH £ S8rvlce through the National Institute of Child 
_88^h *n2,Hun,an »«volopment. He is fluent in English and 
eager to diacuas his work with viaitora. Several v«»r« 

Ñítiín.ÍtAMd.™DlVÍIS1Íy 0f Callt'ornia' ''l*1' B«"oh, under a 
inííc" pêyô^Wy "Cea P0Std00t0ral fallo“ahlP i" Phyeio- 

«tun« «fFOr the Pa8t 8everal ysars Larrson has focused on the 
h»hay.|0f "eur®anatomical and biochemical correlates of sexual 

haveVfound"an^a 0lb1^ Larr8°n 8"d hls collabora nave found an area, the medical preontic - aatarinr , 

bIhaíiIrmifWthIh A1 °f e88ential importance to the sexual 
f th mal®* Surgical destruction of this area 

,^ ^:8.88^1 behavior< even though functioning of the hormona 
Î«ÎÏ« 2Ñ tSr :ra/ t0 ”* Larraon no« la cone™ 
trating on the olfactory system, which has been shown to be nr 

rí«™» Mri«rC? in t0îh ",al* a,KS famal<> »•*ual behavior. In 
Ñf ÏÎI f «p»rlmente, four of nine animale «Ith lealona 
of the olfactory peduncle, «hich contalna aecond-order olfactorv 
neurona, evidenced a total lo.e of sexual behavior. Becauaío? 

fUtUre ^ -111 ba concentrate ” 
systematically producing lesions at various levels in the olfac- 

í?£Vr\t8:* . L88i0n8 ln the optlc narve resulting In bîindnîÜ did not interfere with sexual behavior. aness 

The biochemical components of the research, which is 
erí*a.OUÍ c” »"“"»oration «ith th. Biochemistry DÑpartmeÑt of 
the Medical School, are focu.ed on the development o? mt™^ 

"hange in hormonal level In the blood. It itantl- 

au»oaaa in thl" aro" »“1 l«"d to studies of the 

^ .:”.h.1?o”:””.”,Ual aCtiVity and ‘»a a”‘P“‘ of hormones 

« w* H®ll0y recently completed the requirements for 
a Swedish doctoral degree in Psychology under Elmgren and has 
been appointed a docent in the Psychology Institute. Holley 
an American who obtained a PhD under Gilford at USC, has been 

oSteblÍr fo^8averal/aar« «"d plans to remain indefinitely at 
Göteborg. He has a long-standing interest i»0faotor analysis 
and has published several papers in this area^2**'J/ He also 

^•baîn »an»arna^ »itS)- footor analytical approach'to valida¬ 
tion of the Rorschach. In spite of hls difficulties in 
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learning to speak Svedish, Holley appears to have been well 
accepted at the Psychology Institute. 

THE INSTITUTE OF EDUCATION 

The Institute of Education was created in 1955 at the 
time the Chair of Education and Psychology was separated. 
Professor Kjell HÜrnqvist was appointed to the Chai^ in 1958 
and has directed the Institute since that time. H^rnqvist 
is an extremely young professor, whose formal training and 
doctorate was in Psychology. From 1955 until he moved to 
Göteborg, HÖrnqvist was with Ekman at the Psychology Institute 
of Stockholm University. As is the case with the majority of 
the younger psychologists in Sweden, he started his profes¬ 
sional career with the Military Psychology Institute. 

The Institute is housed on one floor of an office 
building in a less prosperous section of the Göteborg 
business district. Space was a major problem until this 
past summer when the Psychology Institute moved to its new 
quarters and the vacated space was given to the Institute cf 
Education. The present rather limited staff, all appointed 
by HÖrnqvist, is as follows: Docent, Dr. J. Dahllöf; Lecturer, 
Dr. A. Svennson; and two research assistants who are PhD 
candidates, B. Anderson and E. Wallin. Anderson and Wallin 
have few teaching responsibilities and are engaged almost full¬ 
time in research activity. Another eight to ten teaching 
assistants, who are working for the licentiate degree, are 
occupied half-time with classroom Instruction. 

While the Education Institute is not responsible for 
teacher training, they do offer one course which is required 
for a degree in Education and several more which are optional 
with Education students. Approximately 500 students enroll 
in the required first semester Educational Psychology course. 
Forty to fifty students continue into the second semester, 
although approximately half of these are psychology majors. 
An advanced course is offered to undergraduates both in educa¬ 
tion and psychology. There are approximately 20 students 
studying for the licentiate (graduate) degree in Educational 
Psychology and two PhD candidates. 

The Institute of Education has a surprisingly active 
research program in view of its short history and limited 
staff. The research tends to be quite systematic and program¬ 
matic with individual studies being grouped into two or three 
major projects. 

The first project area, Programmed Instruction, has 
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been fully described in Dr. John A. Nagay's excellent report, 
ONRL-6-66, "Programmed Instruction in Norway, Sweden, and 
Denmark." Accordingly, a description of this work will not 
be repeated here. It may suffice to say that in addition to 
Hflrnqvist having a personal interest in this area, he also 
directs a commercial organization doing work in programmed 
instruction. Last year Dr. Donald H. Bullock spent a year as 
a visiting docent at the Institute, working in the area of 
programmed instruction. 

The second problem area is broadly concerned with the 
analysis of the Swedish gymnasium curriculum (the higher 
secondary school from which students enter university). The 
classical Swedish gymnasium curriculum permits students to enter 
one of five very clearly defined "streams" or "sides": general, 
classical, scientific, technical, or commercial. Obviously 
the stream which a student enters holds major implications for 
both university specialization and adult vocation. 

The work accomplished to date in this project area may 
be divided roughly into two parts. HÍlrnqvist has approached 
the curriculum from the standpoint of the students; and Dahll&f 
has carried out an extensive group of studies analyzing the 
gymnasium curriculum from the viewpoint of university professors 
and a cross-section of Swedish business and industry. The 
results of Härnqvist's and Dahllttf's studies hold many implica¬ 
tions for educational and developmental psychologists beyond 
those directly pertinent to the Swedish educational system. 

Harnqvist collected data on some 8000 adolescents 
through a systematic, nation-wide sampling procedure. Four 
specific groups of students were studied: students just entering 
the gymnasium, a sample failing to complete their course, a 
group halfway through the course, and a sample of 962 graduates. 
Data were collected through the use of questionnaires which 
yielded information regarding frequency and confidence of 
course or "stream" choice, motivation toward school subject 
matter, interests, vocational plans, and academic guidance. 
An extensive analysis and interpretation of this data has been 
published in the form of a book by HMrnqvist and Grahm(5), 
which unfortunately is in Swedish. 

Because of the magnitude of the data, no attempt could 
be made to present a detailed summary. The following general 
remarks, however, give some indication as to the nature of the 
findings. School grades prior to gymnasium have a predictive 
value in terms of the decision to continue on through gymnasium, 
the specific "stream" chosen, and confidence in having made the 
right decision. While social background appears important 
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in the student's confidence in his decision, it is less 
important in determining the choice of "stream." Here, 
occupational and educational status of the parents becomes 
important. Each of the "streams," except for the general, 
was characterized by specific interest profiles. 

<= Dahllof's studies also have been brought together into 
& Swedish-language bookl&J. As indicated earlier, his portion 
of the project was concerned with adequacy of the gymnasium 
curriculum from the standpoint of the student's preparation 
either for university work or the business and industrial 
world. Information was collected both on rating scales and 
questionnnaires. Again, because of the magnitude of the 
project, only a cursory summary will be attempted here. 

First, the entire gymnasium curriculum was divided into 
65 categories on the basis of the subject matter. In one 
study, every full-time faculty member in the four Swedish 
universities existing at that time was requested to carry out 
a threefold rating of the 65 subject categories. Using a 
five-point scale, each category first was rated in terms of 
its importance for university study in the faculty member's 
specialty. Next, a rating was made of knowledge which new 
students demonstrated at the university in each category 
relevant to the faculty Member's specialty. Finally, all 
faculty members were requested to rate each of the 65 
categories in terms of their importance for general education. 
In another study, a similar series of ratings was carried out 
in a tota! of slightly over 1,000 separate departments in 

industrial and business concerns. A final series of 
ndividua1 studies was devoted to the importance of foreign 
languages as seen both by university faculty members and 
representatives of business and industry. 

l'ar» + !f+íhe 8trlklnG results of this research is 
the fact that the university faculty members generally con¬ 
sidered studies under the broad head of "humanities" to be of 
more importance than those grouped under "science." A 
second somewhat unexpected finding was a surprising degree of 
agreement between the university faculties and nonacademic 
respondents with regard to the subject matter which is 
important in general education. Some differences were found 
between the two groups of respondents with regard to languages 
pparentiy the faculties considered proficiency in English, 

French, and German as equally important, whereas the non- 
academic respondents were far more concerned with proficiency 
in English than in either of the other two 1 nguages. 

bro®d Pr°Ject area of curriculum studies has been 
somewhat dormant since publication of the two books in 1961 
However, in the near future another group of large-scale 
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studios will bs undertaken regarding the effect of the revised 
Swsdish educational system on gymnasium curriculum. Thia 
promises to bs a rather important venture inasmuch as extensive 
baseline data are available from the studies described above for 
use in evaluating the change in educational philosophy. 

By far the most active and the largest project at the 
Institute of Education is that concerned with pupil adjustment. 
This is a longitudinal study that could be carried out only in 
a country euch as Swsden, which maintains extensive public 
records on the total population from birth to death. 

The impetus for the pupil adjustment project comes from 
a major primary school system reform in Sweden. For approxi¬ 
mately 15 years experiments have been under way on curriculum 
changea in the first nine years of schooling, which are compulsory 
in Sweden. The focus of concern has been on the three-year 
period equivalent to the US Junior high school. In the past, 
students have been "streamed” through a large number of diverse 
schools and curricula within school during this period. In 
1962 the Swedish Parliament passed a law which made the compre¬ 
hensive system mandatory. While the comprehensive program 
already had been adopted in some school systems prior to the 
1962 Parliamentary ruling, all of Sweden's schools will be 
changed over by 1972. The change is being made by phasing out 
the old system over a period of time rather than by shifting 
students from one system to another. 

As the shift will not be completed throughout Sweden 
for a number of years this provides an excellent opportunity 
for comparative studies of the two systems. Hörnqvist and his 
colleagues began their studies in 1961, and it is evident that 
they will continue for some years, even after the complete 
change-o/er has been accomplished. The primary aim of the 
project ta to compare the two broad educational systems with 
regard to their long-term impact on intellectual and psycho¬ 
social development. 

Two separate seta of studies currently are under way. 
One, which began in 1963, ia limited to the city of Gftteborg 
school system. The shift to the comprehensive system will be 
completed in GBteborg at the end of the 1966 school year. 
However, by proper selection of schools, it has been possible 
to obtain the last sample under the old system and a comparable 
sample under the new system (N in each group > 5,000). In 
addition to information on academic achievement, extensive 
sociometric and questionnaire data also are being collected. 

Ilfirnqvist has been strongly influenced by J.S. Coleman's 
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book, Thg Adolescent Society. in designing the Gäteburg study. 
Thus, the data will permit comparison of the two systems in 
terms of student attitudes, values, motivation, peer group 
relations, and subculture norms. Much of the questionnaire 
and sociometric data must be coded by graduate assistants 
but the actual data processing will be by machine. It is 
anticipated that this study will be completed sometime in 
1968. 

The second major substudy of the pupil adjustment 
project started in 1961. With the assistance of the 
National Central Bureau of Statistics, a 10$ random sample 
was obtained of all sixth grade pupils in Sweden a total 
of approximately 10,000 children. Next, teachers throughout 
Sweden were requested to report on student achievement through 
the first six grades, as well as to administer an extensive 
test battery and questionnaire to the students. Inasmuch as 
participation was voluntary, the rate of return was startling. 
School record data was submitted on 98$ of the students and 
the achievement test and questionnaire information was obtained 
on approximately 87$ of the sample. Information waa obtained 
on the parents' social economic background, the children's 
selection of comprehensive versus streamed schooling for the 
Junior high school period, and attitudes towards further 
schooling. Roughly 50$ of the subjects went into each of the 
two systems for the remainder of their compulsory education. 
Tests have been carried out at periodic intervals since 1961, 
and the first group of students entered military service 
this fall. In collaboration with Swedish military authorities, 
extensive follow-up studies will be conducted on the male 
students during their military service, which is compulsory 
in Sweden. 

When one considers the size of subject groups, sampling 
techniques, and the homogeneous Swedish culture, the change in 
the Swedish educational system provides a rather remarkable 
opportunity for Härnqvist to conduct well-controlled longi¬ 
tudinal investigations. From an experimental design stand¬ 
point it is reasonable to predict that any differences in 
capability and performance effectiveness found over time in 
these two large samples may be attributed to the differences 
in the highly divergent school systems. 

Several theoretical considerations have gone Into 
foundation of the nation-wide study, although J. McV. Hunt's 
book, Intelligence aj]d Ej^rlqqçe, has had a particularly 
strong influence. One of the primary goals is to evaluate 
the differential effect which the two systems may have on 
development of ability to utilize native intelligence. It 
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is predicted that a difference will be found, particularly in the 
individuals from a lower socio-economic background who 

customarily have not gone into the old academic "stream" 
curriculum. 

Because of the size of the sample, it also will be pos¬ 
sible to study a number of socio-economic or "class" variables 
related to home environment. Of interest here is the question 
of the influence of the home "linguistic" environment on test 
performance, and the impact of the changed school environment on 
children raised in orphanages. Studies also will be conducted 
relating school environment and attitude. 

The magnitude of this project is somewhat overwhelming to 
the visitor when considered in context with the size of HMrnqvist's 
staff. At the same time, however, one cannot help being impressed 
with Harnqvist's concise formulation of plans, clarity of thinking, 
and obvious administrative skills. The data collection now has 
become routinized, and analysis will be undertaken by graduate 
students under the supervision of Härnqvist and his faculty col¬ 
leagues. In fact, 20 graduate theses now are under way or have 
been outlined in this project. 

GÖTEBORG PSYCHOTECHNICAL INSTITUTE 

The Göteborg Psychotechnical Institute is a private organi¬ 
zation founded about 19^0 by Professor Elmgren. Although the 
Institute is not particularly stimulating from a research stand¬ 
point, at least passing mention is considered appropriate inasmuch 
as it is the largest private industrial psychology organization 
on the west coast of Sweden. 

This Institute occupies space in an old, dark, high- 
ceilinged office building in the heart of the Göteborg business 
district. It employs a total staff of about 30, most of whom 
have at least a first degree in psychology, and there are five 
affiliated organizations outside of Göteborg. 

The primary activity of the Institute is personnel selection 
for industry. Over the years the organization has routinely 
selected bank employees and various types of industrial workers. 
There is also an executive selection program which appears to be 
less extensive in scope. 

The organization is self-supporting and has a separate 
research budget — part of which comes from outside grants or 
contracts. In the past, tests have been developed for use in the 
Swedish school system in differentiating pupils, and the Institute 
also has developed a mechanical aptitude test which is currently 
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used in the Swedish military psychology program. 

The Psychotechnical Institute was owned and run by 
Professor Elmgren as a private enterprise until last year. 
For some time he had expressed a hope that the Institute 
would eventually become part of the University. However, 
this did not come to fruition and he sold the Institute to 
the employees. He has remained as a consultant and appar¬ 
ently spends a fair amount of his time on Institute activity. 

On brief exposure to the Institute one is left with 
the feeling that it might be best characterized as an organi¬ 
zation which is dedicated to methodically applying accepted 
techniques to fairly routine problems. It is doubtful if 
the organization will contribute any major theoretical 
break-through in the area of industrial psychology. 
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repkftigfd : *«• fllPpi ifpipPi, -, hy iiiPfty 
tron mloroaoopyt measuring the niae 
and fbftpei-oii hiSiiilwhiWWftlitu-sd -ih--ji-ev- 
ar-aii.iftyftipft i«!f!:iidiplpl!plp*i ¡iltii» 
an* tpisppÿ -f¡ha: ipttftiPfi lP#!Í|ijpÍl> 
,Tp--.:pgpdt-Ml :iO f»r colleotetl it»* 
analysed MdMiM« ¡4.-81-1¾- 

'--iippMtpf' ,-B|.| M|t ,||t-p- jkpfpft, 
¡i ■ 'fcfthorfit'dty i, ftitniieii, - py 

at, ."lha,: ; Lptiit'Mlft 0ft 
paft*- o¡l Pr¡^-ipia|f-,i,:!p, 
.itall# 'hy uta' hi a jiUpkMM # 
paht-l iftf, yglMpip, loi'-is-'i-pi1 , J 
Par-tflWWitare amesured. ere rut i.» of tpl; 
initial impacting masa to the ejected 
mass, influence of velocity on ratio 

iiOlf-ijf-rltlicIl®-iftni!*# ¡t*i;p«l!'4Í#pr or - 
puncture also on folph.fiiftp-i.reilptft**- 
of « beam of partióles impacting at 
veri sum h-plids „ilaifiir-ithftiii*! ;SMi#.-: ,-, :,, 

itt-- 
Ab-, 



Tile Inetitut* 1»* «sMitruofted and 
ii». i»|,eretinig mn Aft1 readdiit «itiaUion *o 
•iölii'm lirtieilttit«, 
Wbiofc #tor«» *t the tiwa of my vielt, 
MjjÉfrti* 'Ti: m0t ilfeMi ¡ili*«1 Twií :|.«iw«»iwai 
wälpi jhp«1 fcplh'B •i^Hoiylnf m 

'«»^OHiiWïrtrdiiillKl, h#!,!,« smleiwa 
o» bli« roof of the Ino ti tute, no 
a (ifliwiejCM'fW'if' d*tenÄilii|itor' 
a*!i*ir i: TOWtWpr, «öd it'1 '6owyi*-#:!WiQA tap* 
repi'bTder^ 'Now* of '"fl*- Pl#etiwndho 
#qijipMi#ht wes' huttt ln-IPr»*!, Tliii* 
fepi^fcile »quipmoiit had Pot pipftwed, 
Pplkl^ until arrffal 'Video iplotiilfeie w*r# 
hpiltif stored oa »iiuust'lO' taip#, 'Tthsy 
wart ^»jsottwf IR '"piioitwres '«u * 'ö#f, 
8in#si Ptretwtfi^ we« ¡M'»V without a 
P»i#u|>,i notes lew I 'never Maher "than 
I «fr:. ' 

Other wprk «t twpi laatttiute 
involves exipsrl«#«'** in^pie«®* 'physio», 
'Mild dbnSJittos:<r #ild'*strophf»iioe.. 
Spece-related work, in 'the Phfi»ioa 
P8{»irtment at :'f#|-Ay$y ÂítVl*ÍiSl*:!ty in- 

■idlÄes-Wnrlt on «»ihedeM1«»! siodlel# for 
dtPDiii-dtsîlPf iottfdse end foir'in ei*- 
PS!hi**»«f: !uitiveiri# in cohfiWMilly flit 
oiprdiPetPe. ' ' i'ISi# A^Ilid Meifttbinetioe 
Dp oil r tits nt 1«! '«fklnp on lipeiMftdM ‘in 
Hb% profek®a!tl!oa of sound 4P raipeffsd 
fSp#S, .In tW«1''fntSPSO'tiOP ®¡f "'StepiosiVea 
wiWfc^S ■ turPOPwlin#'PlesMó *¡|ihis»«,'! a»d 
iö' ''flows of shook «^Wsi» 1« »'i¡riap'«í 1*«#.- 
PS'tib.1 IhileMS* 

'" -1 ifkS Tslthpion . isirisl ilpietilt^ts 
of ^TéÂSÎo^VlSifa'oomduiotw research 
iHMk'^SeP-rsilèifp«' tSolwélléiiHf iipii<ÉM 
throuj^i it# DSPertipsplf1 of ¡AlsUopSitítiosa 
EaglPderiiit under Prof, 'MPMk 'Sip^Sr, 
'Pil'ipp#* df :thi* ' »ew^itiedpt! ' iss hllwin 

ipÄted sieski se ikitf^iieiikk^lspi 
for^hl^h «itiifids 'spppdihld rdtoksfsi» 
win® fïiitter. m: Suipsr*iPnio Wäs^ 1 
theorStiee), etpdfSs" 'Pf .Ml®' Iflowis,: 'and 
stitlllty ld1 lyiÜiOftll !SP4 !l't^i!|Wdi*ieiil 
shsHe. ' m ..* :! Mi! ' .. ■ 

■"' ipn'optioiei^iiSfsSkiiwd 'ÄMiitfe 
ssitf^iüsked1 «^dèewWitfdP dilwi «»• ' 
'Swi'thePPisp MoniidkAiTCïi^roierriiSi 'wsi 4,n 
«MptiidP "¡4M l|l ôe'^r'jiiesbiti 
upll## the "Spelpipes' "«f .4'h» 'türSwi 

Ap!|*prÉht:lf,. 'iiptdros t 
'Sflidi'isW si#!«1 net 

PSiiilOOi* Spjdéi||f,i 
hiNi»' w»4ed:' eiüpipf ' lhe 
s. »étivèiJ 
«tp« ttis '"si 
.sili èpO' gplpi 

'1fc#s iwseiss1 "tpiiJNiirwPküifs 
r!!«iSW|tii||||'<ii!' .fe 

Ml 
I1 iTlliff^piTPiWSliJ 

*11':,' Shsîfsf , 
AirteridSP#' one of several tr» . 

In the Department, 1» working on e 
rflPil ok readout device for en » 

iip*®#1 pidh *i¡i¡i 
electronic pick off at the fetal plane 
and magnetlo tape aterege. He la 
engaged In e tradeoff study of acouraoy 
versus speed for euch a devrlce. 

Prof, Ms*h(t .Zakal of the Dfpert- 
went of ilsetripel" 
doing inters«ting WttfrirfWMI 
theory •» applied to eleotronte .systems. 
Hestamli is 4fls priogirsfis op i.p||!f|#l3|sM«. 
a tie oodipf ^diip'jkdlpiig' tieoliiiiniiee, 
eigne 1 «h«i»t¡it!*i(i||*ig effectS: fro» poving 
objeotsi, trsdljli»* errpr smS" 1y*i*!,. 
th«Ér»U«a:l süfsot» of. poise! in .,non- 
llw#a* dPVii#*«, «Pd sligwrliur« «imi lysis 
of spaifo .raid««' retiw»si'i. 

l<pi^i|o. ;|^;¡|i^|yp¡fuyy. ¡HsifS" t .'Ttoás 
qttssi-grtyeriitwiiiei ÜBfollstiiOu per- 
foripa loaospiarlO' r*»a«:r«h ,.ttnd#*,th# 
dieset inispioa» .of «hei .Ssitiopol €0«»* 
wit'tes for :S!p«ic* Reseorioh, ill# .Diireo- 
tor is itf. 4**i»th«n .»•«#,, 9sv*»l 
scisntiJliSti-optwtoire #»e onilo#i| frio» 
th# Tsflttiion.", 'Stiff, #uipp#rt hos hion 
re«Sii»fd ::'«ip#* 194k fro« the iflll 
c«wtirid,f«i ¡WiiiO'iiíoh i^horsitorf » "»* 
»tiitisii' ilws ,iii||ii:llasd Ä '..troo:«*|«,siion 
fr«» tl# MAS*,':t#»ospl»e#i:0. B*se#p - (¡$-60) 
to datfjfiiPe th* ioiMmpiheriO' 'Oliiotrom 
qantient and toi iitnady .iooosplsrio 
irr¡sgiilsfiit¡i!#ii..# iReporti!* m. tlil# „work 
sr* svt'ilshl«*! The . st*Men.',«*>*,ota 
to install »■ 1-310 MHa tono-eoundsr for 
th«¡, 'Is#a#l Miiditiry ,of Post* i!i(|p||# 
They ar# «If* «ilptisreiffsA in |Affor«»ing 
inif'. wotk/ ipsiniilouiarly' Ipn IpIfW 
trookiitig.-and :*n **!udi*s of ..dipe«l#g 
:ph*i!no»s«s i«t< low »nt •!«•*** levin tien, 
angles I,;; 1 i, 

-fistttsele« „ 
Frofl. J. Neuman, sbly asaieted by 
Dr,f iAmmIsM liltoM, dlriPitS' s» üf#||p« 
Metioiwlfligiiei«'! Depafkrteipti ii|#ppiS ¡in 
«ft.üioiíl ,p*irt tf the i«á'*iiy#f ■distihissilie», 
unf¡iortP»its1¡F ' ifpr fUaat apd moi at ih# 
hMlpdilé p«'^iswpuB i'oi :th!f í^i|íl|ip: 
odlikfif#!, ,: ;1ihe iDepsrtmspi ,.,*1# .iMing 
SkpfililSpt w*ri(.':#tt ««Biiiiesl i'MiUkilMf 
lip^tifP ipÉ|là":i»Sny factor*, ,•««! 
h*ipstfiirifiit jsp«m :á:U||ri|#á^i| ipiltd 
«ssiiiiRg I'liissiti*... SÄ |f##wP6* * 
tft'ijproHiPfi# 'iliiiijp !:'riiiglit':iB|iip "|0i '"hpi'.«isr* 
tSipiy,;¡¡p|it .OFigr-tilho hóiide# ' ¡«»'.itd mm 
«ht¡¡!lpialii íiiMlpi i!M¡®¢*Bi|p', I, .i. 
S»,isSillpg, iiiih Miidriipg:,. 0S6|*|i# ¡ oprnooii- 
trirÉliOf« ppit' piMkk'.‘,¡i|Í¡k!lÍiÍ4:i ¡ 'tlpÿ 
hfipi ■ipfMisi ,::,|i¡¡:, Äinos dftts.-ihrlp-MSA 
WÍWtueh, ::ils',, lu» rill* pírico,*11*11 .of iIÄÄi :', 
•fpwMféti !«¡*¡*.' tO" ever, hl«'1er# ;r. 
M|!'¡:¡ i : il¡, i ¡¡ HW Psi||i| ln « Sipiil:li:|pOil|f|||4 
which looks like « high aohool phyalcs 
¡Iplliflppp .'¡¡II   ¡#lp||,. Í:'p|l¡:¡!!¡M(lé 

hia ln-houae-developed 
IphoS IHmií*.. 
IhW.1 

"tO'.¡ileSNIrtlrtfii'i» 
variable cepeci 
for a Mara 

Dr'. B 

tèém 

Pdii¡¡osM 
6híil|r¡4i 

.0. Frainkal 
irtBwmt s (wbic 

lllphi li 

dpSWlr 
si 

l|4Í¡Í¡'::!l#,| .tltli# 
Miipl'iii'âiiliiiritéii. 
ÍiÍÍÍ|Uii¡|| if 



3 fSMJ-l, 

lÄirW'T 
Hfr»*,, inii'.tl* fifipi** *r^ 
#!t «I* .«flfar i: l'il*# 
la* Iplirt t»::, p«wr : 4^*1 «»»f i• *Tt#** : W*»* 
ÿippAllÿijilli, »MjÄtiilli* 
t#ft'Isf «I» 'WÄ^f :f4ii 
pi*»a«d to extoncl th« «Jittlyfi«» *0. :i, 
stel.1..*r Horona* in fch» futur«, 
F^i8«fii|F,#i!:.,i»t* .wRppipid m* * PMifff *, 
Oliiialllfyhi W ; tp* 
4|Ä| : »If I iort? itiiîipw i f»d : èfif^iiFPAcaplP 
tranaition tcr , f p# ; 
matai* t IMlilfi: :.|i»P■.4^ fi° 
JWQ‘,% A't|iip|» ■ Vllli b*. «#4# . tp : obtain 
aili;#* ftO'fobipl 44«#$ t|i,: Ipbprptory 
« nd aiprri* lit * *bM * ¡ wit h ; » * t.**f pisy * i-ep 1 
*t*tPi, • t , 

ditÉiBittfeEIjaÉjJe^L'il iml Toi Av;lv 
- iifi!frf.:!l;;*ip^¡lí*|tf!Cfii4fr of ||»i* mm.' 
Sifllll,: Cfiflifi, i*, te«,; |>^jpp#t|l|' ; (|t#!b«p#l 
«ndJb.i. »pip«*®,* fl'Mff. IpbiffbPWf pf l|f» 
Vtt«t;|, m.|ii#tfyb |»tprnal pi^inanlo»- 
tfpi»#: i® ijlMl«! ^ 4|c#:i 
t»i(iii: plipp¡:;lfli tb*. opvptpy f btt# 
dflfpbiip# |t»,, t:|e ; fiyp ytifp* Thil« 
Mtiplttff 'ptipopÄiibifp' t|p 

Äbi «O'PntPf* iv iptiBPOflit 
ln ttpNTlffrf-P.-itt': otnonc. 
Alt ii|ü»*i»t only IV HF tolophon« oir- 
bpltjliii mäifi torbttlii: tip. !##(■ ttWgiH* 
iropIMI, mê: «fi ; «Pf , ¢4^:00, t4¡*pi>': S# 
ttfNMLiI»wftf'i P# ■ thopoi; 4«, Mj Wi4®:. 
lrapS¡¡il¡li||i|éÉ|>:' Oijr, MAl®;. f l®*it Ofbllf*« 

«« it^t! ipttrtt»- 
t#!|»n¡ 4¡p#NiM4ft!4l|i;». 4® piilor'rdiinttfpi. 
tiftäili lafli.fort,, fbtt4¡:r,i bflMWrai 
Idool «« « ooEimunIcatIon aotolllte 
sroioi Wip^iii, liP'ilNwIibWi! íp #4 
POttll «»|bj| «♦♦'»«¡d* Pti i|i|l44i#B«Tfi 
tbh fililí 'if|«t,rf0,0,,|,f»;¡: :|íOá|4bli|lj40; b4ïN», 
fbbi llWi |*1* #40tflni*|ti4:*.:4S*t||WI. ■ 
¡toirop, 11010,0^4041^01^,44+1011: »Änifi# 
toiMHiciii;, oofapb+w* *4' mmm»=1 
|:*jb||*ij 1*4* äff*, 1,4* ÏIÂ: 
bo* not 4iÄ4#f 

and mà px Inc J pa 1« 
•r« now conaiderIng ooklng Induotry for 
tÓ!e*4¡ort!¡|,*WM*i*» ' li^i*« PW*#« 

lUotin of 
European Atomic 

AiÉ|4Sff«rt , »trfflifcjr of » 
vi««*, Eçrotoiii. «hilo o: 
It juatico In ab»tr«ct f 
ooninod oufflclently wort 
in the interest of stlinu 
to look up end rood thn 

HMoftti ¡|#t»íi*#4 Oif 
eft#**«'» èyiplvf 
ri!Yl|«l|.ptt f¡l»l 11» Mf 
dfc-i* t* fl#|*í;te # 
el ilwlM +44 111 ;, If i|l»| til O 
piriribtòly llfoliyii«: fi 
of li*.,, 1%:» iiiiifffpfft 
of tl-e-íe cnnrepl ¡I into b 
ralalfii11 *|!il''fM'l|f¡ « fe 
I «fei ng;,, |i a ¿«fifi ip aiib 
including , the detailed d 
tfef !*yf4¿pfl|í':il'1‘:'‘^ 
gltieti#'i; !***: 
II I*,, *4 if I 
oe»«#*. aiKt t 
Tbe* 
ofewpiet* Mi|jft¡ 
a,#!«**: Willi 
¿«ptyiibfj 
«¡ftop, ifl®: 414 

i4pí.";co®|;r«í 'iifi: 
» Jllnpètlrti, brj 

,ant: 1 -r of the biologic: 
the physical »de: 

iew facility and c 
teaching of biolo, 
¡emitting new and 
iea* and the conve: 
id research effort of ^, ttbiiiilfii 

» autfpt; 
amit .fee'. Vfj 

reaponalbi 
ol of "Soo 
i» money, 
io inveatme: 
tgl» raaaard 
> of the gr. 

d, in 
ted by 
though 

bondi i 
to tea: 
>«e auf: 

!*||i4 



k iwa-ai*i 

«liài'ff »teil««»' r^i*Mfröni |:q" '0* 

niÄte||S|| ^fappf pr: ||i _%?«»» 
in tei <ns 9CIUSJ to ita lo:jortmioo 
shouîi! öe oorrsctôi. p evotit 
that this should happan, we must be 
preppl; ij^, «fteijiftï ppiilTOtfeilliiy, for 
aeeirip that the necessar) •'Ifoia'.one 
»re pÄi, ^M|l¡j|iÄ: piliftt* WiW“ 
ItitolJf ;pie p« . 
£i« I4 lptf‘ ' :t|||é Ifi* 
men doua expansion m lieh results will 
brlttg ! IpÄfff||, 4||pi4|||ili fco ; i|h| 
4i,fe ;i|i«i|e4» »«'féf- 
ftap« ' the ®oat ' aáríolptè, ' líà |Éè i iplly 
of tMa||pttjhf|M|8..tf «fu»;!4o ’ 
be1 !mm II plWhll! Imã , fllpiy ;iiirni* 
ffjdhlflf1 |MÍ,tpP ''the ; èlSf, y|ff4f 
the pattern of training and available 
opportunities for reaearçh in the 
tmm:l ff4 :i,d|a«|fajlll» 1 m*f11»# ; 
laid down nfw. One Inevitable result 
will be "big science,B programmed 
research, end geographically dispersed 
networks of related programs. It will 
be essential that these be adjacent to 
permanent, non-project research insti¬ 
tutions ao that mutual exchange of 
skills and men will be possible. Ve 
need to accept the concept chat a man 
«My spend a few years on loan to a 

» 
th.t p.riod h. (auppoa.dly) »111 b. 
baiter prepared to do more teaching 
“îI iftH 'MfiäflJlrih. ' In 1 tti| Ttaf , 
«ttllllX|^|||i|l|^*|JÍ|Í|iiÍ, p|f;;pf|r 

n^!|| I!||É1 ii# :¡i*idpííí : Ifili 
lose relation betwetn 1 
eseeèdh. 

|h4¡ 

ait 
il 41 ii:|44W**B|j «le 

d to .'*%.rtrrZ7». 
n so-celled basic and a 
ch, indicating that the 

Mmf1 
Ul.|. ,441, >: 

»art 

Sfild 
ii i ill 4:: t* 

Hid' 4. 
lili Ilf.. 

'Ibe •'fmi-period,** whin Mw. die- 

“S-sI^Sä:: 
gather. Resraroh by te 
change in composition t 

:»d technique# to 
*'f continue 

.ere :le .gr® 

iè#péf|iMo»; if ipdi^idiitil 
Il bflllffli; :i!wto:; ;llV 
fi«ttk 'Ãitbrthè^í.erger ÄMli: th#":" 
éfliffe df tfaai'i 
ri§tf»:ip| «li1'"fülle#'''ipiiifrtliM ■'if:■ Ml. 
A complex organisation, not yet ft. .ly 
ei'cplored, will be required «b'1 «ew'lt« 
a ■lixlMium. eJf; éfcbibg*1 :iW" 1 
milip#fit" of thé »4 i1 We* ": iillli „ 
fl"1' tfce ttinleep!« t ■'1 a " réilmf 1¾ ' ftiliWAwitf \ 
i ■! not 1 promoted in "Í%B life sciences , 
the prosa»«'efforts wili 00ne to:» 
d«#d liso “fellN'-iif'tlflilliii'1 1 .i: •' 

■ lb'1 confelwdinlf the" lülhir-supaèt»! 
HW tbone who govern and to those who 
IlfeotJ :■ tilt'the lift 4itW4till'!%!i 
give»» the reaourooii appropriât«» to 
«14 tr ' p te If mi, . ; it : ! «il. 4M11. tfhie 
empliOalB ' should be placed upón ; equal 
recognition of all disciplines■and « 
thipw inAlVilttMs: ... 
mental researct,, affiled research, 
and teaching, inflating apon nmixllMtm 1 
freedoir |f' lip' IdUISi' : 
and the encoursgemont of all1 íwlti't-é* 
Hons to engage in thair full role of 
muí til l"1 jpiri li tho totil P'twofk'or " 
the biological solences. ■ ;,i ... 

'ln:"t!Ä!# m8L the 
to Spill; l.ppllÿlfl ■ flfiltf1 will111 totl»»; • ■ 
undemP' for some time, be it.planned 
or actildlOifal, and1 ï* li 'Ifttiri#''intoit 
bllliMllil cob' roppiipi'#*''pfffN*« 
tar If*44 whicl tbofV: til»'*#1 Äiollif" 

oil "iblt'ittitiiÉf wfc1!11 ; il 
iiiililifpd' tit thé ifeoi'iteplh't:., 
lip tilín*»'tic' tfW' lèpi'iplÉ'fWIit'^P'' 
iilipu'' if' »t 

Wpbt'tyii #11 'would K tief-it- 
tilg the 8 0l!|bff|Íp|í¡otiÍÍé«f4fl 
Wüiriy ■ flirt" "tupe h«»' 4114==11: pttiÄ: - 
reluctance among sclentlata to recog¬ 
nize thlt'a 'trépfèfPijiÂi i:|4fi!f|ii|:llW, 
to A'èleiptWi*1 fillipiipililjif: Wotf: 
piilimiliP ítip1 ipillilifi'ifilipiiii'1 
bility which Appleyard indicates is 
tiiiOtitrtt, 1" llfil' til -.!i|i|ipill.. 
ill1 ll# it:* 't'lflfpti :f iplpi1 
hope that the individual, to whom no 
fippipi is 'Wilder Wpf1 pifililiPi 
Í|Í|4lM ». fa. Wisr 1 iiilll 
phyaioo-obemical 
of 11110104 parta, l-til 
the little matter of 
irtho# .»¡gf4»*.. fiifit- m 

There undcmbto<] 
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«i 

scientists to «ecetuat for rwry feiwy 

'"fiMf^itlt'O*fIfc jrets 
lllfléfjr^ojí* 0!ps#ipo|fcfrt|3hy,* 

f*i|||^t|F hel'FP^in, Mçpacffl, Bpopne tp Mr« 
S|t!|UàÍÍsUf »everal r|fs^¡(, 

, |uph e is .½¾ i;»ece*- 
serf, ll ««teblieiied oceBnipÿraptoy «I 
n rfiSpaSti^ijD-jf 1 : lr> fliAcb to. eondiict 

A i^ipfcer of. fiç^l- 
tie« ip American unirarsities 
Pfi^e'; » ' ff*1. *¥». pw#01»® * Jtid if 
oèlf p#flsp|ie tM ^eyeloppen't tf. 
sti|ii|spt, t»»*' otc^rrsd ■ lerffly1 : 
tM,,,ffiit I'PP, f»»f* and v,|i||tlBÍl|r cofr 
piste recçrds are svaliable, the 3ut>- 

.iA.reiff ipuifable fpr eA¿||fat«p 
s| «¡Is ^«fjtjipijiler sts«# ,in, itB.evolp- 
tÍM|t:! |®fptiii;íf, %rit| tM.'^foenl 
ewrÄesif e^penaiitfp; pf. offiifïpre 
S|9:||v:it.fp*,‘ cf ' i» coiwopoil» 1, p#iw®, |t 
wwifi! «pi®», Appropria«® fp,,jr#f|f»ii«niwpl 
•««ft, of.tfl® .VlsrAco® teopfWf!, #nd ., 
hfpfthtsf'i» lp fpteir®i»t..pf,!.;ppfcri|d- 
ii|!' OW», ^ipl.niifbt |n the 

, solution of present, dey, problems. ,, 
..Mops pc, cpi^if erepce p p , prjvf ded, an 
dÉ|á¿f|||SÍ,¡ifff tbf ®peo|lfliç,!|s.in tb® 
iwlllí.tólllrtli .espacie, of; .ppeepf^spbir 
to meet with th.se who ere more 
fa ail 1,1 pf with the historical aspects 
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bv iwodõsiètíi, 
Cists, oceenogiti. . ra ana smrxne 
biologists. It is expected that these 
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l|i the, i»et, afP*. leeclibed, ip Í963. 
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the aaoondi catch, and eo or., .. 
length of each «ampl«,.if 
panda upen tibe reduction gear'u»adl( 
aataplaa each of % aee-aiilpp hpy# »est 
coiwonly been feadwittt.'tiii mA^' a: 
jplitlfetw »anjplcr,'Aiiowip a i|pi» of 
up,to 8ttf AeAlplIiiA1 pi1 he l|p||od! with- 
out hauling thi instrument. It ha# a 
*a*pi;ing-ap*!flsdre bf 3/li»Í#> ' «ïtet i# 
éWaififl 'at towing ' «péÿdB 'iatwiëb' H 
aib|t Îd'kndtSt, 

pti* of the diaadvaiiWgèi and 
liw»it*iiért¡s'to# the liàrtt'ï‘autoiiiátio 
plapitén áápfclef ara ai«, fètlbwk, Ai 
85 lié, it 'íii'inbcnfeuphtly1 hëa-yy for 
habdlin« at, lié#, fri1 amfll IHahAi!#. At 
tî23ô-30Ô ilfiplp'd)1 it "hfci 'pbovèd' too 
akpiiafy# ffii* «ph^ interested planktol- 
ógiptá’, ; par i i cu la fly thobê’ whf wfuld 
bpvè'lfïpd, pèféral for'èpéh' purpocbè 
a* él mbit an# off' AarebHhf; *t' diffarcbt 
depth#1, ¡'Ärafa t# »«bject ' to elight 
piirffbipborpèAicn in ay>à,ll4tai lid' 
caraful aervlolng11 s oëoèéaafy'te *n- 
atsre 'thlt 'cpffeiibin ppt'blAa 'dp11' bot 
fprië^hifo tfcéy bcbld''Interfère"with 
Ipf èbv*tient'' èf th» dofrl'ï ! fhè' d!bn.*f* 
elite Pjpifnlt'iatiir prèèeiire1'éhiÍ tf ia 
pretabr#" ia irifciwillit1 tb: thl! |lk|pfe 
cftlc, tiwi'wt ipbedipbtfbbf1 *#!ÍÍg| 
are needed to eloaa the doors even at 
»oaibAbi1' towing' epbèda,'1 «fd afyl! weiefc- 
eih|ttf of1' ' thb:l Ppriîigè with Ag# IflaUa : to 
ffc i iilf li' in " opfrbti on i!i for '■ toblbg 1 
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the tfeweiibi ,bftta ffikb rëiarwli" c!f 
lifer, bttt tic fepi«'1 h#»! bo.'difbbt' aoiion 
on the Ifabrè11 (bMÿ fb 4i| ''batbhbW)1, eo 
t!f|f|l! a «lor,; Jeiiwed: ippb'h#1'ai¡ AfliU gfitn 
br, ioyrfilcbi w|:l!4 ptaf bÄ'wflb'ttp 
cafc bfliitaf ; the 1 cf!i#hV ■ #tiil Á ««jntfiee 
wlit h«"'takliÍí» % thb Uhe«:|ubbi;i:|b«tb!, 
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Pig, l, DiHigriUBwetio: aide s»Ibïi of front »**#. of «i«:fco»*tio 
pllinktan aamplwr, <wt awoy to iront iiirol* 
frowi lift oi*t«r «over {a ) to mid-iinó' Arre*» 
iho!W flow of water through the Instrument, 
.(figure by aeç<wia»ion of 0«»!* • flÄÄt) Ltfl%} ' 

movement. Strong springs to everoom« 
water pressure are therefore no longer 
neceaaery, and the potential maximum 
operating speed of the sampler is 
greatly increased. 3n place of the 
traveling cam, lead-screw and door- 
catche», all eitueted on the top of 
the Merk I sampler, the Mark II design 
Äpllf ¡:;|i .dfüTi» hpf , oif b«oft side .of 
Ä siWiiipr #id #4¡Wlb 
ends of the axle of each valve. A 
jpi¡l|||¡p§' dñh.ih» ..|sl+ .With' 
each cam in passing to initiate the 
pipil.ol^thO" VS'iiOÍ», ■ 0*id : 
ment le completed by a light spring, 
MÍIÍíImÍ .bf! |tp i^'•teiri, ! 11#=', 
valve ia therefore aet in motion at 
the appropriate time by direct appli¬ 
cation of power from the gear-box, in 
contrast to the indirect aystem used 
In Mark I. The belt driva of the Mark 
II «ampler allow» an increase in the 

,gth of the instrument which would 
<« been Inadvisable using an unaup- 
rted lead-acrew as in Mark I, The 
»»ter length allows bigger nets to . ftp 

pfioduetl«» of *h,ie 'M«irfe.|l dlÉhlÉifo 
pliiiiktdifi. sasdijor!! and «»«...A ■ 
prototype. This will b« •les'isidltit ¡ ■ 
il!,*» duirt^f, the «iprlwg .©f : eifíi! 
*,***> a«, -these, pfittt ' fKfp|sflii Ä" 
IlfiiB wibl be pfsipyod .'tp'^bbépt1 «rdfr* 
iff prèdtictloin .aipidS'ls., iilffd suif i., ¡féi#* 
p«.spoete that the easts óf: sieh1 «ndêl« 
«mi bo'-Ä# bielM = hl'Ni.'!(fBÖ'0| •»«h, 

■ x%a-"föllioifiig, pip!-AèsiWÉfíSnH . 
thlf,: iisih '¡ehsmiti'ifrietiei»." of ! ihe Mark II 
•(itoaisàloi'piisinJWsoh' i" - v , 
length (excl.rotator o» fiax|bl*'!'n||Í||.!|i 

i i# ft;: ItÖ! itis (approxI 
iiwgth. (,100,1.1:00110 tor #' flexible i: 

ii.l : driii!!!(i«1DWriO!3ll 
llitii líexol,. ,,!6|„'.,lns'- (epp*«*):, 
flph ( 1 nnl, fiiSflit! 11 ft:,)i# ,*i ilClfpww.J 
»tight-i ■ . ' ,B : 1*10:., !ÍMÍpr!»*í >: 
'Iflglt.ll • -lois:!! Ah"! |:a"|bf: 
II«,* ii:*(W»*.fl*r of fililMplnÁjfAli: 'l-'lp 
Filtering are« of each net* IS in2 
Towing .:(dt 

on reduction gearing 

liwige (iffwifii 

gearing supplied)* 
' I f “ 20 sillos 

distança for 20 s«t 

ifrigfri 
spied«’ ibfjifv".!; 

im 

P eumples) : 
10 ->400 miles 

knots towing apeadat 4-20 knol 
rotator may be fitted for 

D.T, Williamson, 
Marine Biological Station, 
Port Erin, 
Mi# of : hipplll will " ,||! 
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Ä«:#«*hWnyi -tia# f»» Prehb*. :lo-p» 
ifB attendees were» from the poi^til«i*frt, 
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late abaence of talk* on 
one, and the large number 
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. Ciuinler (U. of Perl*) 
ened the »»eating with a very Intar- 

hlatoricel sketch of the field, 
nted out that Raman had first 

d MMll-angla X-ray ■< 

were the 0 
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taring in a 
clearly has 
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í«¡*!’tW*|«MW' W«p|! IlffM WW!' lit#«'*' 
angle diffuse ses,taring, but found 
nothing, Laval had already switched 
single crystal specimens, and had id« 
tifled that the origin of the effect 
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hie observation. Guinler was at 
Arne working In Prof. Heuguin's 
tory where Level, also a student, 
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Porod •38um«tl two rogtona of different 
density, with e sharp Interface, and 
could then derive more specific results 
from she Patterson function, such as 
the surface to volume ratio. Even 
more important, he ahowed that one could 
ft* ti; iMfi. ¡1 Miff Wi: tà on. ItfSpf ¢. t i y,: «|||, if# 

ÍMififriili1 i* i 
There tre problems in using.Porod1« 

ff If ¡'¡If Al# i 
irifffilfMft *i', 

ft f iftfftftf f ' tf ft'hdüffwa itt» 
tef;hWl|p':*!*«!éf!i#|fft| flpl1 ft ,;Br*i§iî'.|»*|*i. 
Ajiflp : ||f::'ítt|||fjf|| :¡|ioft'#: »dit ¡ftifpljr:,: „if , 
jpllftifilfií*! d#!:itt|á|f« Ilf ftrfMiil liftipi* d:]I.«, 
mens ion la much a mailer then itne other*. 
fteftfrlHiiMftMl'i'i li!liíiAl ¡l* /'aiiijí 1 ¡f#ii flMltei^ 

; ||:¡!Mil¡|i||Mi|if iMÉjftjffáilftl: I« a raqui remen i 
!'fri'i«i|*p!*¡* flbuii, ii|)n¡il|fft ¡fi«fn ,¡*¡»¡1: 
systems, In which the sconea should have 
diffuse interface», the lew work» for 
the fire* alloy (that is th« date plot¬ 
ted in » certain way in a straight lina 
a» t lu» theory any» it should be) but 
not for the second. Quite recently. 
Tlhoubar and Muring have extended Porod’ 
work. As miming particles of irregular 
shape, they have shown that it is pos- 

he average 
ea, but also 

% 

ewiMfftf ¢,loiiedI 11(11 ¡iff llff 
tiftftiiwj softdiiftif, llffo, Hfdbfn ttfjftftiyijf 
ftftf|fr|fi|fti,. If ft ifefjftf', I¡¡||p'to 
w*¡(jfitplfti; fffjf, f|ft!f4p^;N!il ifliwfl, 
MeV ohictrorif, f.ca t tus’ed fron nur loi, 
and neutron acattering from vortices 
in superconductors . 

The work presented in the r»mein- 
ing papers can be discussed under three 

iiiiftlft ■ fifi a,: ^ft!(|ie||i" ilffti tf|f¡P4||d|jH;t¡ 
Sftif.If*11,, bt|f:öitMf|ii" flfiMftlf¡lili111, Idf 

|*p«|ft. piiiff Ilff 'liillf 
were i-i fact cori-;arn.-id 'ccbrlque 

iiiHfe.fIt'Ä sli “f G. M. Leak (Manchester Gniv.) used Or. 
A. Franks’ snail-angle X-ray camera. 
(This ia baaed on total reflection of 
X-rays to obtain a bean* about 100-u in 

^TTr.'>.tAi::r^Tn:Lu;T.:^T- 
oped for this oquipwant, exposures are 
quite reasonable with filma - a few 

and the pattern* are 
quite 
hours at most 
quite free of parasitic scattering, if 
some care is taken in placing the 
shielding . 
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p, vtlfffpfMiy ipixlciîffp.*, mp ^ppÉbl'îlpê .®#p* 
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itp pffjpffffffffl istti 'ti|te:: fprwfff 
to opilan pt vffry'tW #|p|p:a 

orflers <if rua«nj lud« . Öff:|pt' tíitiffSpè 
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interesting implications of 
ae were presented by others. 
J5,N. , Grenoble) abowed 

that splitting of « diffraction spot by 
a domain wall in a ferromagnetic film 
could easily be detected, and the ex¬ 
pected diffuse streaking between the 
«pots could be seen. In another 

contribution ha showed that shape trans 
forras from dense aroelaii in vapor depos 
ited films could be 

(see R.H. Wede, J. Si’cox 
Letters, 1966). 

frac I ;i O'« .. p« t torn in an att «¡mpt t o |f# t 
rid of fftfff iaipfiittf i magie s *nd aie lililí 
one1 liide of ih*' Ip'Jfbti- A*, th«- 
ttiartf 'WiltW f'ÉWtíh «¡ffrffrs) seem te b«t.:llie 
only et eë'leétüpg «h© |#r#;t' apels. 

PerhAfui iwtetpefiiilig o¡ffh-F 
tribut ion - in this group of papare was „ 
that >y l.C. .-eiiiftmpeney: péí'í l.'M-..». 'Wffffdr- 
haiiMis !||itól * ■ of' Ittoi1*" Angiiiia) |f in pillât»: 
tbffl’déaoti*tratei !b#r tb« «imeil-ahf le 
pattern could )&«' dietectied" by ■ iipfpfe'th« 
Ittalali'titiar1, effect. (A preltminaírii feport 
appeared "in Letter:», 20. No. 3 
#i, 275 (IJ F«% .1 i'tföb) ,1 bnt-moro'diietiaila 
were given It1 this’ »leetimgv) ■ Df ¡a ma¬ 
ter ill which has fine particles or' pores 
ii placed between the''ftffurce ¡ anil ab- 
•ori'bfit' iiui rff't'i'teid arohind''im «j«¡ia¡! *$o«tg 
«be-Âfdf1 a .p*:»,' eW If t|e.r#|a '«pe 
«llloi»ltwf :ti»' pas»!1 iihirowgli tH¡i»¡ petápWlpy■ 
of "ttoff apiínhlngj Éli# of1 fä alIliHielíÂflíTi 
ve’loMílilB'i d'í; 10J qiki be':0101(1.1:07104 
•'i»i|y at te ¢10 ttíioffaaBd 'rim* iteíaírair-Tter 
IMirtitele«■ iireatfier ttean.-lO”1'3' c»'.,;..: tihte 
i(leiatei*dB*i: eb«!ffte;p!*i:l'0:n lei bteiadeffeid. 'this 
¢¢01(7:0'bwffitete#'iflw' a¡oe fferilid 
4h# -¡paesr-fcteriffiiiilJh' ifhie 
fèfig#:1; fff '^Wljeíl ¡ifl#: iÄii||Lite#j|i ¡iipáÈ-- -. 
tern) which leads to a Doppler shift in 
t#i p|i*Ote#p* IMliil!* Tí!»i.*¡li 

by 7 ia Jui 

some of the usea 
studying oryet»1 

In allot 
Jhrof. R.Ê. Pur 
lege , London) 
ore tical a :te 
tren ac at tori 
variation« in 
to lO'"' radia 
:i»>rad te 4J5 f. 
eaaocicited wi 
awl» concerne 
:ure, exchange 
ï nek of ap)ie 
l^erltnental det 
fur ftpart ut t 



XI 

"Tieft" beln(î wor« in the center of town. 
A®|lihMKft!"«ft* mfy «»ri «O'ihBltfiirid onton- 
¿Ätahftjy Jbi CfWiiMit“ 
!l^|ík titoey ^Hft»re¡i »«wy facill tie» . ind 
B^uTpniittít »h '»os»'" defitfe». ¡ í'or 
Oweri''» Pirk, a 'fiiiliiftöa f« tous ride 
from «ifi'ftlr' if Ift* itwf fafcti'ltios <» the 
oufwkirtiá «If the'i'Bdty) isiused by tooth. 
Tie MIT ftf th®1 Nttrih her®, 'his many 
f im ' new modern tout Id'Xi»«® in the oth#r«- 
wise èriië1 («ürptoníndiines 1 ofi *h!l'® Ihdui- 
friou* J»®** de|jre#slne ei/tÿ" where Dation 
Uw#., a-wi' worked, «oet of his life. 

There are » faculty btuti. dirmH- 
tori»**.1« filte '«ttident eentor «nd a 
clessrowm-leeititrihell ' eompte* in eddi- 
tien **'ftatooretaries. àttftoogh the 
cMThß is1 "continuing to ©'Xpand, there 
ie eiitiM net'.'««nigh ep*C'® fof the 8fc»i- 
d*hib®'.. t»!# iwtieft toi entefMetal.lurgi'' 
o«i.eu¡p¡if!¡» e floor in the original niine-' 
tientlh ■ <5'*htury ftUiXdine"''* There are 
»¡¿OUt 30 «ndsrgredtiateB each year ma¬ 
jor ing in metallurgy, »ttd about 
gredtpi»1" Btudeflt» .!'two three post- 
de«ltora»s and ,l¡3"«ftaff. As an example 
o:f theilf'■ re.eearèft t' I ¡¡will describe, tta« 
wprk'.TM 'theMJtwfitiilr ;gr'OU!P''+;' ' ■ 

,: M. "i»*'*'tiilßii l||fji worh» with or. «.di. 
ipipálitaift |!tó|i||4i;K a«' fWiifutlnrfteoh- 
iilqoe« .foift iftdex'irig and refiirtng lattice 

Kitchlngaiun is concerned with twe fcM' 

JÄJiläK: 

"lïirrïïa «'ÉStIwewleX» ftard-ftttti»® 
report on the «fifloiettoy of «J«": 

Rentrictlve trade pnlbh praotioee wew 
not seen «a the futóBnt*1! 
th* ÍWduitry, hut as "the outward ayWfH* 
toms of more serdcn* «ftd 4e«#^eö^a 
fa ult a.Th* EÏÜ teem, headed by Mr. 
OeÖfriy Brows, 
maititjoter saying ®IÄl \ 
cost reduotion of ^..,01/5,'000* 

This timely repor't, raqUiaeted fty 
neWiipafter ÿrpprlatCr.« ' end ■ tr#d* urtiotm» , 
i» iridioatiy* of the v'Blu*tol* 
of one oi'««fiend’s tiloat 
users of »diÄnced sti!tlht!lda'll¿*^heJ¡J^ 
i «el analysis, 'The 1»U is « « 
alley oré*ini*àtidft dpuraling i«J-' 
ttrnetiòéiiil eeohinnid ***d buaineee^*» 
8*er#h'foal»* t* we*: sthptedJL*^ lf|o 
aid I« * shfehtdlar#1' 
E«ihéÉi«t, 'but '<*» 
;W|f|tóele|t ií 
si« oofttroi. 

«i#if stept#« .*« ispu 

feÄi Äot 
iilepéhde» äf'’#»'**:: 

.wir_„ ^ !A*ir!íi'iftísrl 
.heirtwa^nt 
infeyieore1' 14#! It 

1»! e*te!ft!llf!! 



BSÜÍ-2J.-1 ia 
*:* Will d» .ílllvilíi*« <W1¡ :#i|| lW!i lif 
WrtiW'étti d!i:l» eqialiiHi'èit» 
fir tfm ï «ifiiri r*K;t » fi||". !fi|ÉÉ|i||i W««#; 
a f « oi 1# li|f llitiîi fl m#.. 'Wf "1 |f i|ffi fil « |l 

^¡-r j|* ^11 dfifii 
iff fp: iprj: #¡¡|iip;|»i:l i# * p Mojllffioi» 
af thib hi« t^r- ar th» probsMe future. 

involves all iftgitiif of twiii^ement,, . 
flffllllli, ßripi ##, „innni^laife1, «¡rteiir »pliip- 
fl «fl fl# i#i- 
wlve. ,#, #w)iBil#fp' ii#ppiwipien #f tp 
|lil|p|Éyi!P“ii¡ fntpr'* II# fpi#4:ls,# o#n- 
»nltiiifd,, «¡ft ^nevlfled. 'f#r. 
wifll, »peiolflii)« ,#¡1*#.«#, #,Mo| i# ||ftliï:8, pro- 
Annifpn.,:. iiliplriilnllptt . tip 
if iff I#,: f-ftidlfloppl 
Opirition ||||.. wltli a atro'iw 

:¡||:|<;|#|p|l|#|Í ¡|p ..fill, .i||!tlpl .,#f,idfp¡«, 
for pii|||||||¡f i the Unit publl»lM8 8 #!ï> 
ie# of bigbly regarded .tiiplinloBJI-eóo-. 
nonio anelyei« bulletin». Current 
quarterly publioationa of the Unit in- 
oludas Quarterly Economic Reviews on 
ovar 120 oountriaa» Motor Buaioaa* 
devoted t* the problem« of 
national motor induetryj Rub 
review of production, market«, price», 
ate,, Hard Fibrea, review of production, 
awrketa, prioea. eto.j Paper Bulletin, 
review of production, m 
eto.j European Trend*, 
EFTA in perspective. M 
tion* includes Ratal' 
iah market* for conauimr , 
Mailt it lag in Europe, t^sro tífiKf 

their ICT IfCWi. cotipufer bad. kiwckad #«f 
the p#w#r for block« armwid ttaiir, facil¬ 
ity, Thi# .liftnor foisrfc w«i* »oom Éa|:*i#iid 
and the. Contra touk «i»o,flier iwporfaint' 
slop toward ,viable riility, 

Thi oatifeliabinaM d" the MCC i» 
just #na of mrnny ««rtlom» taken by'tlw 
labour Oevermww mt in lt@ »ttempt t#, 
revitaliza th# |ïriM#h «'0,mpMtla® aoitmit 
and. Indiractiy, in ,th*. 101¾ ta»™,, t# 
affect favoirably the balarn## of pay¬ 
ments, Initially i, til* . Centre mm fi- 
naneed by-public fun«*. The inlnipMl. 
council, repireaentitiv® of «a#««, s»nm.- 
faotnrara, tiuoitor# «nd. lonai «ni 
national ®#vi#r>-Mi»nit, bee been, appoint¬ 
ed by tito Mlifcilitiir of Tiictbn#'l««:y,. Tto- 
Centre 1« an |»d»ipatidiwf, no»« prof it- 
fflalkin« oo«p»#y, lierttid by euarattteii*,.. 
.Fe#-p*y,i'nfi[- eiitibir* ar* beini «iiioépffllán, 
a'»d iMaiinii itrviü# .ehiir«*« : will be 
«ada. 

TWi prliwary «¡itMi- of the ÄC ar», ti# 
aeiBiat in aMpandlng. »liai lÂild of toft- 
putar appliitfiitiio^i »fieidiiiiH* up th# |p*i* 
per# tory 'noea¡a#|ry! büf#» «i #o|w 
pdter can b* ueid'r1#1*»# :i«»toifia#' 
isiipiply and ttoili'tr-#.f piírtiwhMl traí»« 
in ooiipnitar- pitaip;.« IflieÄp iioiiiiyiilj*##, 
will injœludgi: 

- lom||' a# «i ,e^|tor ojf iinCwaMn 
tion about computing and data pi 
«Ing, am 1191401000. ¢#. 
tiol uaerat - Collaotlng end Haklng 
available appropriate information about 
eelating computer programaj - Davalop¬ 
ing and sponsoring generaliaad programa 
and ayatama daaigmed to aarve uaara 

closely similar taska 1 - A««i 
the provision of appropriai 



ti» end of Ipil, some ÍJ0(«®0 ia* 
it!:© JölW *&# f#nire' ftr» 

ABJjl4!|s#Í!lwé«b óirfr fc|l|iig 4» t»u«- 
fcfl«9 wM» »%•*« »l*ok* ¥or «iii'l*» 
»!Ä ii||| ÄMWi !Ppi JoitMid 
*!ï|>l <|W|i|#»:il M«mb.9r»HJ {.■ lit O^*'» « «»y 
p»rsont essociatlen fer body ewip^itöd1 lin 
or ©©laini-oièd 'iiiiíiiitofid,*i,"W,i*,í i®-l« 

of d'WipW1«»!» ¡i ' It»«#«1 eote#»rir>#il 
ii». edtooitiim or roMOMíh with ©awfu-l- 
#re dir their un*} or |||ft»'* with oomioer- 
oial i »«.ieiitifio or '|>fiítféi«ioiiiet Inter- 
»tt in »i»dh «ee. Th* three ei*i«*ee of 
membership ere : 

Annuel 
, Sí^íU-, 

C|,*s* aí Mienhfeot'wrer« '»nd/or 
Vendors of Computers . 1*5000 

Cl,*Mi Be 

to. 

U'dMi# of computer« 
141000 '100 

1001-410,,,00101 030 

;0y*»f 10,1000 ÿ» 

0pifwii*n ... 
p*ir' 43 ohtupilwr eteff 100 

tell «et^teltie*. 
i|hitoilefltli!i iii»« 
te0,lff0f00P 
100:,«iMktMl, 1100 

U 

perlât»; 'te. Mow i«!0«ífittí?4MÉ„ th|» eowwtÄ 
•òllh:l«i,i%||,'|lpplitaip|» ".irpl s»: |t>œ(lhee 
in ufirtpelly; .»il d!|4MjiÉi!4|Mi§!* 

'teJefiÄMMK ffM lifK iiteiu|# 
• vaat cumputlhg 00««^, «fi tM# fÄhr; 
of iu«|ihi||)||e # ’liM IW «ÿi til«.1 .360T'9;1 
oou^Iéd, |b « i|0;l|fl|* M|i tJte friiime 
for1* doéÍ|||M iif thi# «hte'ie^^'4® in 
t)M 104*111 Sw^p* dtot#,'h#'cteplllöh*, 
l»pe toee0 MiNW «¡4 tb IMl1 .weiNer of '%» 
aedlhi»; ¿I I;!« i «»ii^Miiti^Ms,;* 1T%te# 
nefdP er0 «leírt^iMly1 MiiekJ. a* ';*» 
blip oerrèt; for 'tile fifi4,|i;|h '«oiÂitttlr 
intlwitry, "l¿ iwiMW, l|!d' 'tl^e lair##1 
«en tir, * natío«*! ine eh of smaller 
«»ètiines le, hleè! | ite», ;^t|i|élig, 
JlOwever, for ÍMl! ' !t|íte being, admin is- 
tret,ire 'ottfi## '#f ''me 'I'iwMljAiiippi 
Die Mill \'Ä 
Office hue ! een Bet up ir. Scotle 

The WCC 1ms biters to* relied with a 
blare .of 'py'f||ii 'ÏM;4t|ii!«h^,ite*i* 

!!l i.iyili isMihil® ftaijOinÉ» thik ¡iMiièhi;» ä1, 
i¡oli*ht;ia:t i'pH 
a«l éliih/.iMilti . ,,., 
#gy iiujMiwjl|!| I'll ;;Ä.i.. 
Centre le assured of euocese 
Maye O Ok and ïftbn H«nanr.', 

I« ÄliA 
of T 

Jr thr lit,, ! jkil*U j_ !fc fip,# 
III II 



ISN-21:-1 

IblfÂ' tílíS 

I;, 

W^lwte, 

äiÄteißii,. 
ftifey^frS oii.ii# 

íitóííiAítefeííi; íbüíiit 
:i|i Ipii’IUI :4o»- 

|mWíiÍIÍ1í|h iîbiiOjr^;' |i ,pffOb- 
itatlatio«! irtfttranoe. Ron- 

Ä''lIM'lfcolp iím Ätaotl>jil[jflll|l4 i™ 
%tí4 iPlÄltp^ it mAm f»' w^Am 
"llW: ■»ilMj! mt' íí»I04<«4;y#io Ito 'obo ron- 
O:«»,^irioflfr ri«iiàoi|i 
veria bl« to »tuiy t, »ItboL* eat 1 mo¬ 
il i oí» jjl» Äto 3|4 411 » %a oM i*<5b 14 to 
«noÍMia: éljotiotjilüaii jáo’té: by1, |||è:báp.lO(í 
«il 'Oblib#^ Of1 b«f* ¡ifiW tnífrriitlón 
c(i'^4rW|ifrl W» ‘ÄfliMb: |iobim.|itf 
«A4;tK|ib*|on Afl'ÜFiiAbs »rilrf.to *bo 
^WiMpttili :;fC Ob «iwboirtitta^t t bi0** 

ib A!« «r l^at fr ifr *:sb«ri- 
!Ä#: ß^n «till 

VS aftar ita parformaiw«, and 
la point of view enable» 

tl» a ta ti» tio iam to compare variou» 
available teeta, dedalona and ao 
forth On « a imple numerical noale. 

The preda« problem oonnidered 
by Rfrnyi ia the folio«ings Let # ba 

to be entínete«!, where 0 
a diaorete random vari- 

lie J ) »> ia(H(e|i» )3 , 

An eetiiwii« of !#i bailed pb | |a 0 daffr^- 
ion ;fw»n tjifi» U'd; Jj'.WfrnPi, tfrfríi val wie 
in til». a et: *1», »|e|»ror « 
«{o), of is,runoittiO^ fi le' tie 
probability, that th* dadeipn ie w«®,, 
,Ä: $ IS1 « f 

e-p:{píOV 

The "etandard docialon» ie .defined t»|r 
RÂhjjrl •» Ab»' donleion in favor of th# 
hypdheai» #» Oi,, ehloh ha» the largest 
oortditioaai jspnlafeiiity jgivtri lhe valpa 
of I ,» -Tt „in, ««ay to^aeei.tíla.t no dir«- 
ai on nan twv* » »aal 1er arrfr than t’j 
atendem dpèiiel«»., 

Om o# ilrfnÿi.t», MMll; Initewetinf ra» 
«ulta 1« (in aft'Ailbpjili Ijtt the. error of tfr 
«tandard deoieloiii ln iarw«' of tha aiioun* 
of «ïaeine Inform»tlhhb>1 ’if i "denote« 
the »'Eiror of th# doolalon and 
M » ip(*;J I )] t'he ambunt cf iiieslwif 
infowation, th#« 

i l) Bßß ¡IW Hi: ^ 

Thwa' the efpor f:f tfr. áfrlUlÉbi deolilOM 
♦ende to aero ««„lhe íéIMí : frf mía ein® 
inifrfrtieH! t* mmii 

An upper bound for ti» amount of 
miaaiio® Inl'omatlon in terms of the er¬ 
ror of the standard dadaion 1« given 
by «ha in«cjual.ity 



■#^411« «ÍIíéI A;|®tHi,®r. iiswiííttrt ®4#¡4iw, 
TO ' Ijfiterttíí# :Pelí;«f»( 

,|tlï® ..¡ajaía^ritJ. 
'é!M||4^;¡|Í!,:M#: 44Éljf4,i, *0*|. I:ö4Au4®pI 
* dlBeucslon tf estliTBlSiâtn ff .tb® .»ÿiffc'- 
*»l : ifaiiMpg'i for 
Miaçoi" « sirt'wd, 
oro«8-.sp»otnii analysis, .«of. non- 
bWijiiiiiiif* . Bfrtj.itti tip« dfporibpd 
«'«Mb ¿¡»ppilfilf : bl «(wotMiii 
*»pi|,ÿi|4,p; #ipá¡ 41»« |¡ro«i*»«•«, 

Pr«pi ;iita of most of the iaAka 
w.»r« «voilable at its* meting, «kA 
«o«» may »till ba obtainod by writing 
to: f|| '|M|Mi|i|Éaip|#l¡ $t«Watio»l. In* 
«titWie,, |î, • Tb(i, ttigTO. 
Netharlaada, • : C'Si'prfpp., .Hilooiti, Ooiir- 

ijipi.t* öfiB'iiijp», 
Saw. ■ f , íí«»» i Teilt) 

ditiöüi t\>r lita^IllLtyî'jlpbUity.;:#* tp 
ori i loa 1 I. «iiid s. - jé* I, buril 1 ing babavior j 
»ffpö't.e;f :tlop i. ii3||ái||;é©tt te 
plpt«* r ¡ #3i|tt|lj|tl!oip!tii4d¡b fwt' 
9p4lew,%tÄi'4iti|f:.,«edB;|)i:'i; f|p¡, ;:oyliw4e4#ii|l 
#b«;u uw|¡«r p|i|íi:¡i|ri|||4|||B;|i|ri:| 
p|)boracal uh« 11 wwtor Focternal pv*u~ 

It. wpf .pmtpltpif : tbijt toit**- ; elo#*d 
tbl* r*i|ii¡iiíK»,hl* «fllip off iwíotui#* ir 
r*Í||É|:;i « f|i|rii||i| fip*Ki. * reoolliiy 

*#ri*i* if .yitailHWi*, ei*.**n- 
litifpr i|l.Miibitiä :;i|iiil|',wa|r oÄ||y 
di¡!Ítt||aM wfib, .11**1 :1% jplidii# 4*41 
Y*¡|fe:iii of, ;pa*|| ,ffffc 'iitt iériprijiif* :j4è; ,, 

field of o Im«tic établi tty. Kor tor 
*h*rl4*|M |;|U|||é|,Miplpt tblo must hove 
boon wir|.t 11011 

i, lífit*«, IfeiHpi (d® «t**41,4**41, 
y*:*! bit ploftilfb ,4y*!t|,wi,*'W,w, flfpfif 
»piteflp 'lîplft, ÏItJfi ffifij«., ,.4|a,*;tértaiji 

Da 
veraity C 
of thia 
Tochrs 
to 
UH. 
Macks, 
with 

»1 
fciin* " ■" 
lv j 
londot 

:Warr„ mj 
m ¥,■■ . n'liillifMliÉ il 

ior.'of ,#,hif;4‘ "■"" 
,od|taiMi|MA| 
dam (1956). 
3. !, i/Wlplil 
phirfei'.fîi 

oui panel under ax| 



SM-aí.*,! lé 
wÍJ.Éb I# «ctuwllj Ikailsldoaoopic, 

«M ' ítlblMwit bt»'tHe "wrld «» 
l't liV-'WI#, lé ,:Mk 'Wé atía'it.1 ,|! 

:ilfà^wifhíéMi: IIW 'iri«t#h «:d"U¡íii#l:e»al 
«ÿkfcfc;!, th«t>3 are two basic klwJií : éf! 
schools s nhoaí* opern tad!'¡Bt public ■éi1«' 
l»n»«i1 PW '!l lliiéái1 WW#rt ^rlvataly1, 

!l¡f|^-éjWii^#ÍI in BiwIliM liB 
Wala« muât bo reeister«d with th* ttl» 
jrtn«l!#:ht lí'Bdpéivíb»1' »éai;i’So:iiAë «o 
that «hay can b« ahown t¡o conform to 
mini#» iif ^ Sihobls'»Bîil.ilviiif 
OOrtiln hlfhar standards im«y apply 1 for 
rtoéigMlIfí •• i!lM*Íf|¡fej»Ít'M i iiíÉè|Wtt<Jíjíh'l 
a¡ol»tfi|,» *# rooofÉi^oé bbintaln JAbut 
two~thir<Jw of tho privat a puptls. 
m0"té1 A’toirife.t*r ■ ¿lihÄl» 

i,:!Ki|iO'!|i*l|tl*i léltlali?’ kW' it or that n 
íiraiaiwd. l'a#* at thiilto laéipébHíin* 
aohöola» far tuition atwl hoardimg, r«a:g« 
fro« hatwtan l»j(00 -» ¡lilteCI * y»*r, glv* 
or talk;# a faw aottncla. Howavar, a mu*« 
bér of them offer acholarehip*, Tba 
l.arg*!i:t " #»11. jifèíp li^irtébt ' of thé 1 In##* 
ifnilim1 'li'léittii» ar# *1*4*#,"a* 
nMlp aisbool#^* aitihioufli not all 
O'téMáa Wi;i!Äip ^«iiao'li afa 
»ht iijltihjaMt'wl.M'Mré ^«a't !ér# iifcséit bf Ijh* 
dlfact-grant eohoola) ,■ ■!Public aehoeU 
farrt.Ohti’ » mtnioriit.y" #r all ÂéMPiÉt 

Ééi. i'tMéÉ1 fillili1 éiÑélli éilMt#. 
..W iélélwWi «rMbi'éti# >:fsUitiwéÔ|5)^|-t!#é 

üci^ali. 1S. 
aohoola «upportad by pr II va to 

î,aaat a litvlnt. 
In «iWItion to thia hlgib ataiidard, 

howevar, other coïiB,ildèré4loh# abottW 
toa tébéki éhan'obéar^âbg1 thé iwdéfHWiwaiM 
«chools. Bacauae «0*t adueatora tend 
tte1 porpBtwél* thalr:i oén, iind of learn¬ 
ing and" ttaéiiiil# ftr ' gOroratiohi "“thé 
best wirtd*" b##* 'taon «reobraigod ttr 
pursue an «dhtatlób iw th# 'èîMétoa 
£ 1 •#• « ttr#aiir «nê JüiBtin), tbi» ia'tli# 
path thé '»tbjpi** atpibta' «f 'thé«é im- 
atltutioh» ■ ir*' tiatially #h«bur#g#d to 
f0IXow, 

thé Oownromogt uns »«»too that it 
intend* to'atiidf how th# 
ao hohl a «iy:b|$t l>® l*té:#ébtéâ'int# 
the State «vaiam of education. The 
aoctai féftlib1 at wotk i« ^h#; wi aré 
such 'that Ilf vary axiafhilrtö#' of tt»#a# 
privately #t|ïfci#éi «ohiaOt» is tbriÄt*- 
«päd. No douht, liefore wépy .mitoh 
loingw» th#«e *ohi#o|a top. ■Äleifei 
to greater and greeter «SMéemaént con¬ 
trol . Belaotloti of. .«tiudiwta will b#- 
«onto 9,vm wiiSfíf, Mi 11,i r^«ir<lla|* of 
who 'é|hfo!l#:,'l::P|| èífè 
eobald:^p#è ¿a ti!«*, br##d4» 

'‘III oièéa l'iillj» ih'Séllalo, 
Ib* i, 

plac#':#f rt 

fu 
with the 
aa good a 
aohoola f 
contribui 

quality, but 
•demie standing ar 

world. Public 
i have made a notabh 
Eagliab eduoetionj 

paoato*'« 0? II!#» iiiy';,:#éHé |él|||| 
that, ai»!' ^tbifola a|é||i oééée té fuñe 
ti on. 

The vast majority of students, 
«wer 90* of the school children, at 
schoola which are publicly financed 

se students start at the primary Íh purport to be 
ardlng differon 

0 neighborhood. 

*» st 3 in schools 
1 y #«iua 1, d 

may ha due 
teacher adellebil 

re are so®« nur»ary schools 
Anforw#1 
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gíiitm tg«« iitwd0,ntip rmpp wftpu't 
,..,,i!p¡ irtira o:f iMf fljfty, ere fi^Bn a 
saS « c 1.1 ve eJO'Jilna fcion (the «h|pvi» 
flilw'l;» whioih:1 'pairhftp*» fep t.h« 

of tK#iir*'hirtfi,, t'lh« lin¬ 
fa*"-tila'i t¡ hpi:pfMii|M| fn th«lr lltféa, Thi# 
pn-c-elure car- cletermloa wh#.t im «•** 
fhiui« oí théjt,r »öpfeatipn will, h«, and 
Ilfcit to *h:ftfO lh« rast 
éf tistaft1 liva*. 

'$m puh 1,te or stat# «yatap of adti- 
««'tio» 'ff fiva hli'chlldraia an adu- 
«atfoo inpitpá their partioiitair a'bil- 
iti*a, A afaítf® l*i th* mean» by which 
thia ahoisld *»• »«hievod in Boflaad and 
Vale« waa anwonnoed by th¡f OoyaiPif»»|ttl 
in Kovatnber IjWîi** whan |fc,,;p«ià , »Ifladi 
ilhfit,! a,a m mflar of nwtltíijriàt'■ pdíittT* 
»II aaoiondary idmoation wonld ha reor- 
|pn„l«siNl gradai»lly on a c>i»pr*hain*lv® 
In a iii* , 

'»'Oowpraliaoaive a«|»*»:l^" , wlatchi aro 
no’l itill prdvldo alt typo* 
of aiMsid'hdarf, od'wo'a't 1,0*» for alt f® n»#t 
||4 th* district, tin« 
in»«¡m they *|il offar » far w*d« fange 
*f gourée» than th® adtiools t|dy will 
rep:i»qdi. "«fai»»® »chool«’1' «*»d 
iha "seconda *y eiodorri schools." Com- 
¡ar ahoriclvo sobeo la can be organlJied In 

of'feîi*,- Slip] #wf th*.'foil 
tip!» ..ii to 

iliefs^ ¡iiMii a* lllill.fdÄi.liP'ilinfj!» 
j|ilieli#i|!¡in¡iatti Ä, ’»IP ilefi" . With 
anior high school for pupils between 
ind 14 end an upper school for pupilo 
utteeing to otay there for at least 
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sohonl Leaving,,inga in, .January 1944,- 
SOifiei ¡4ffl» af th* 15«*ii'6:, .year old, «ga 
gronp In Itpgland, os»d M«ie# are in full- 
time »epoolS' or, poilggea for further 
education» bpt.only asp of .the Ifjilff 
ypiar old e*a gro^p »till rewein4n 
sohooia of any hind* fro« the»« at#- . 
tistlea, it i» alear that * very large 
pertsentagi of iBritiah school children 
/leave school forever et th*. age of 15* 
About i5líi, c»f tbe» hav« oo'inplated their 
eduoetlon hy the time they are 17- 
(Stetiatioa vary and sowe often cited 
sour««» olaiw that Ijp of th« students 
leave echo«'! at,1,} years of age*) 

The is jut,am of »Hot ting children 
to different typos of sciiopt? at the 
age of eleven and the »election jaevh,od 
used bey* provoked much public diacus* 
a|on and ,critical thought.. 4100,,11 
has hajpoai* incyefelngly clear that ,«ieny 
stwlenta wimt and' toenafi; fro« a -«ore 
acedoAlc „type of course* and tberafor# 
«epy adhoo'l» hay# be#» irovidlng oopr#es 
of the graaner odd stoçipüery type, i’lhan 
t!h|» Goveri»«ent anno .need ,1» 1941* thet 
it favored a o^prafeensive policy, «any 
local authorftlv* already l«ple- 
iBan|e,d, io», ¡¡laro, alraady piatiping ta oiarr 
trodiuoa |4i|iN*|lpni|^a eyeteiae. 

Scoétilah «tèopdèry. iiohpoia #tt¡ 
into tac Millo .aaiMgefite#!: *hoBa ;pr*-"i 
viiditn* compata, aMRHIlNi ,00®«*!!*;,,«; s 
tiiiroe yea,r,4, «Iflwl-if mUM 
seconnilry .»iMdljl .1 *4#* Wlllflhii 
couraça df1 49«, (jtd fliye:. tear*;, jM« 
as i|pitiK .|ij|f#o#*Tf ftobpfii*». i.'.p-MIl 
typa of *|||ao| !#*p"fi4 «|ei,,¡in|tieín*ff4 

iwcvlda gipiaral ad4*«|!4ioini|.. 
diffarenwtiiftad ,i|i 1 
i^lffUttii mm»- |!t 
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in» Saéldndaif^ Bdl»»#!«' ir 'fntlewd 
»nd Wale», and Technical Inter»«di«te 

iiid»#ol!rf, i#ioh offer the Mane 
fWf a# thé Seödiwlyirit' Te:dlto'iíii!al School» 
tu Ín¿1aiWl api' Ät«»* 'Soii»!! iol»iif*s of 
orga.iiïBtl on in : educe lío ml development 
irt Northern Ireland aré llkeíy a* "Ihé 
##stilt ;of the 1Ä «»■ l»ap«r . 

Tlieire i1«1-tie neitiehbli «swilliiiwMjioh 
irt 8n«lotwa ert! Wa1!1»« w^ort th#' rtorajiietion 
*f Seolndart Wheel, :, fertt thW:«« pupits 
{and oaündidetëi 'nö1!' «ttërtdinji ' actsool) 
nslÿ take the! Gertereit 'Certifioete in 
Sdlucatlon (ace) or 't'W Certificate of 
Seoendilry'Bdue*ti:k|«t (CSB), The GC1B', 
wMldh ;is ort'» ¢111^1,0 stih'jeeiarnd not 
a ¿feurt mihjièet háéiJ (tiliit11«', nci"suto- 
jërtt i!» Ohllifetortf "»«id ih# irtdlviduiil 
a»bjacta may be taka» at different 
tt,w#s) i li cortdrtrte'd at' «rtWUrtartf« and 
'»rtdvartéied« iWêtó'.1 .These mr* inortd fe- 
Bdl larly known as the «0» and ’’A" level. 
m*t of the «íBiKfWrtta» fer 'the «O««' lee- 
el" ■ are ,:eböut' '16 ffifs of',«de, althOtph 
tierty tile It eernefr im the ttiiacrétiert 
#f 1 the :ibeêd tteipÃ;, loai dl!rtect*¡|rtertt 
rtrtd irtdëpendewt '"t Ärti '¡féÉiÉé ■ eMI ein 
irtc#e#|fw« !Kleberrttlieif eiaeertiierty 

liftiA; tu« cwiditóekf l¡waibiieii!h*tfért'i 
end nëiiiaë¡'in1 ■ the1 #i|iM' eíití'iacté''áre 
kid »if adqifitktt !fWr'leihiff'ediWfaea for 

:tWe !|:i§ii|WW»d -m* 
amination la at the university entrance 
levai, aupplemented since 1963 by spe¬ 
cial papers to help the unlvsralty 
authorities In selecting students, and 
ie accepted alec for the purposes of 
•htry into many forme of professional 
training. 

»ay take th* Jiinior Certificate '»few- 
irtátion af atooiíf the 0f 4^i£j 
the lidrth.flirn Ireland 6«¡rt4rta'i ' Certifi¬ 
ca te of Bducitioh at »heut the a'ge of 
17 * 

In 'England and Vales, Iboal adu- 
oatiors iuthorttles Älntalrt »bout 500 
colter#» 1*1# provia# teohniaa.l pind 
cowwerelai ediarses at every level, an4 
* number of (1ÇE corn’s#». Th*»# esflid 

entire syatem for hlfhar etluooition 
VI11 he at,#quiised in the February 
Issue of 6«. (J.w. HEHANN) 

!„ i I I, 
I"'1'1 

THE BOAT S1QV 
The I «ï eïna ï i cn'fc 1 1i|»at Show was 

held at .izarla court, '#«#. 'Jan¬ 
uary, o»4¡ha# to »ttertd this ## to 
comprehend th# #tfet of " tfciliÄ #thu- 
aiasit in this1 crt#try,' té;il|tlrtát4 !"¿eiin¿a 
to dwtnwiiiífcpr how# boats, Ipëlllei f0B- 
tures w#et. iiipo# ||if :l.:ii!r «pd her 
crek, Ridgiway '.and 1 itíMIt, '"W rowed 'iVoim 
Best¡# t#®|j|ii pif i:rt"9it Cays 'lest 
Büéwètt I 'kiêfóirtelwâti# éf íiellçortter 
resou# by (|Í p#i#i Cemiiwirtd j ' th« 
Ceily HfWtiâh aatÄrtbin «It1 fié mit 

Cüpj1 'aW,« fÉ('.. 

borne motorcycle on two hydrofoi 
is 9 ft long and capable of 30 

sUffeoe*'1' ;! 



ÜMíÉii' 

«((»erati'tif «ibfv# 100 kMflíj 
OpTitt 1|«t|'|#icj i*ecor|l«:T m«»», » itínffl»«.«- 
s ».riet. U’.-1 transducer o para ting ni. JO 
w;.,!i! î|f^. 

ilWlSfWpfIB till PII*]» .TTxSmß 
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US, Canada, UK and Jp.pan, Infor nsa tl on 
requests should be addressed to Prof. 
MauriiBio Peder ici, USEA, Via P. Monte- 
«»»*• nr. ¡41, Sfln Xerenaso 'pii ßleiii'i", 

(wj„ ItcflPP) 

pllSIWpfJB Hl Pllö ï HB0 

Ojftfttoiajl ¡ li^vj^ory Æi^Md11 f^|f 
1 àmf ‘ E SlpS BSSSiF« df 1' riwir 

CentreTUli^-iaibr-sr Coimo íl; f!o*r BdiUjmO'* 
and1 Technology, .forused' t*" «¡dvlee'^thé 
British öov#rn,»irit on the moat effective 

ethetegy :,'or th# uee rtnii dev- 
#llfW»i|‘'!of tlm eoiiirtry* * tifie 
«nd ' tehhnoioiiieial reeoiareea ; havi be««n 
«ülned fey t.he IPhiirt»'Minielèr. Und er" the 
dhölrniinihlf of Sir inlly Zuekerman, 
FRS {Chief $¢1,«tifio Adyleer ï#li:thl* 
Governnent|, they eres Sir Brio Aahby 
{M*!!##' If ¡ i Cittibrid:«*), 
hr of. P.M.S . Blackett ( Pi'« s ident of the 

Bfi'A,*. ‘Cottrell fCMef 
: |¿éWt#e) | t<:! the Seeretis^y hf 

3thtis:'feie Befend^J♦1 ix. tfwéliWlijíeilh*1 
Panerai Secretary, Trenepert atad Ben- 
«ral' Ifhhiiere: Öiiiöiii: «r 
f fh!ftéll|y| if¡ pfeli; '¡iaiin¡th*a '{tio*“ 

hilt 
Jones (Managing Director of Mul lard 
Ltd.), Sir Harria Massey (Quain Profes¬ 
ser ' df ; rtyeMli; Collüfe 

Jon), Prof. A. Brian Pippard (John 
-ey Pluíamer Profeaeor of Phyeios, 
Ldge Univ.), Sir Httgh Tett (Chair- 

tïlîKyy) 
fiiPIfí k>| : <!!»* 
Univ.), and Mr. R,D. Young (Dej . 
Chairmen, Alfred Herbert, Coventry) 

A MtayeroMft Wilt ;|W t* 'W tetêh- 
lielied et :th#-Metliohal ftBlWlWel-iltiittOifi»- 
toryy''Teátllnirtonk i it ¡¡will leNíe-*»yèr 
"the üàrli,.'pre**wtl:y. .belhgt.. #o(ie h# .tie 
Hoveroraft1 Tèohnlottl '(Iroui» i»t ii!|tfi|n|B 
neap'. Souttiampthnu ¡#wi -wall .iual-trith 
all forma^of ihevepqpdft i»tidí othiffrpT 
plloetlotti» of - the '«iP-oy»Il#»r ji&lttdiiile, 
ir'cludliif'-ltiovehtriaJilne.ii IlhyiiráfiWft.. ■ "! 
Davdlopment hid. will -not .o:#ia«| ¡tlhlhiiijn ' 
thi# new unit, and remeir»» a ^W#|pia:py 
of th*' N'ttioiiil Âeaieaipftii^ihwe.lefíWent 
corporation,'With cotta«ll, 
the Inventor, pa consultant. 

■the''Metion»! ileotpoplt#! taa^iiifdhi 
Couitcil, establlabed in L“6’« to eoor- 
dinait# pur® and applied research in i .. 
electronics, ie to change ite function. 
It will be re-named the National Elec¬ 
tronics Council and will be responsible 
for adviaing the Hritiah Government on 
the impact and the application of elec¬ 
trónica in national life. If the need 
to promote research or encourage seme 
other activity la seen to exist, th» 
now hidfiiiill 

0(00y tita ¡Pott*' alOdiff« 
Oime»' 'PMI 

Prof, 
Pit 

be empowered to 
er direotly wi 

ta ice the 
th the 

hnology or with other 
In the nleotronlcs field, 
en will continue as 



lili» fcft^niiiïli II* fl* W Of 
research in «colocy *wi •nim«! MpfV^r, 
1#||i, Éiff pppf ' ff P*. '#0 '!»#* I- 
IfrpfiP. ffwiitp*" 

mpélttti ptirtto* .fclsP !(Ó!í*0; .jrrt»« 
'fttif, mwà' lh* Bf P#'*ltP 

h#p bm«fn for th# pw'OtMiae ol* pr«- 
i.*#!p .*» loiiy: st*»*«!* Woilèft» mm* *1» 
«*«!»!««» ioPool, Tlioy 
Wfl'l; thMP -«W* èii '»»'«pitHSUl«# 'i!*|pt*l»*«** 
W tlarirt-N'Rial!**'»« lilWDiipi of PaStiol- 
O'iff., ¡^idHloijr Hh# lirtO'liO'» of Prof. o«t*A. 
Olefe. >i«i« laPoiíatoirl*'« foir Iwamittloiei', 

, *»»#' 
pHpoiliéit* «|t:l b# bmiit «■ ouirif •• fo«- 
artfe, 4»m«J!''»h» pli»» 'proirid«* for d*»»* 
proo*o¡#iwt!,||i«*^ «Mitral «i'Oi*i»:iliiig unit«. 

!iAMilMW'!!!iîlp**l(fpt* of Cowputior Soi- 
«inooajllpi with 'b#«iou«r*>- 
♦*fa ii» fciÉr'iWi*'*» pla*ni»d. it 
wiïil ff o oit of wild '»if h irogr«;íM»tiai« * 
«fxtitoii# iâliMpiifi liîiforntatlf« «torag# 
■ill ¡fiéidpiil1 » «BfjilillBg'i o*;pt Hard» 
iaf*. Or. J. Robo, Principal of |il*«!n- 

|pdi .Boaiio, 
1*!: ippilliNi:;| Of. ütliü oirijilléiiaátog oo'iiai't'fc ** . 

fhlOi 'ttOW* plÂ» îl»«1» 
iriááil!, ioiiJÂii/iilfiiiiitiif ip 
iÉi!lpdWÍ*l|»fÍ*. 

Tl»* formal opaning of tba Europaan 
teéfilmm 
Soundlag Rookat Launobin* Baea (ESRAMQE) 
vaa bald on 24 S«pt. BSRAMGE ia locatad 

oaat of Kiruna, In nortbarn 8vu- 
(Svonaka Oagbladat/Dagona Nyhatar, 

m, Svarían) 

¡i ¡yipliMfWí.Mi, oli*rt*to|ry 
«« Romalaaan, 18 km from Lund, 

land racaatly. ■ Co4||i||lÍ4tlim • 
parvatory van atartad in Fib 1965 

ioat (■ora l.ha> 5vadlab Hr 1 
l - 10.193). At 145 m 
(ai, tba obaarvatory ia tba 

in Svadan. It u»aa a mirror 
i, tba mirror of vblo 
of (il am. (Syanafca ßagbladat, 

wagen* Jiynatar, 
») 

»8W»a|*l 

á' « radio tl op faotor^" wliíob mw ba- 
eom® vary important for ii|# fliibing' i¡tt» 
diitiry 1» báing oonatruotèl ln aairatad- 
Jítar* outaida doponbag»». It i* »pid 
t* ba tto# 'lartfüP, pipp of Sts kitM) in tba 
Mprdio ooumtrimii1 And Ã!f will id ipéf' swn 
ti unaxt yaar. Batallad inforwatl#» 
»bout the projaot mn ba found In tt»» 
Bittrab. Atoimlo Cowmiaalow'# »iwwl r*- 
ptrt. Fraat'fiah iitib'i»* irrodlatad 
#*n ba kept twice *c long «• unual. 
(■vaniito Úaigtoladat* 0*t l'féí,. Svad««) 

Tba ,AEC awb'*®#imi!|t%«o on nn* 
elaar powar prodnotiois b*# *uh*l«iad * 
rtport to «lia Wniia'tar of1 .idiwatlaiU" in 
yriicb .¡it ,1a raiooiiMmiliidad l|i:t • priaji»«*. 
for at Dawlafc nuoiaar povtr plant i* ¡pr#“* 
pirad lb* four* 19^0, Tb# committaa an- 
vin.loiii# tba oobítiriwtldifvipi1 »Agliit ♦♦ tan 
nuolaftr' powar unlti in 'iit^prk wi^tliii» 
ttm nmt 1.5 ¡year», iria ¡pipmi.tiiaa. |ÍM|itm 
on tba Initial raaasrob bogu'i lr D«niah 
ind-uatria* apap ¡»a tba p|||pii*||#ir *„ ¥»1« 
aid! liiainigpr »biiipfiardar^üPl!. Pliwp’iii*: 
tbat Uawiaii indiatfi** may contribute 
iirf lifiailUitly P;;tii a-#|||i|||||. ,#*¡d#t(fiut» 
Mon *f »anlribi' ptowif iMiiiWf!,»- 
9 ifttl l!|#6¡( 

Iba pffieiai üfafitw./pif, « pawi:|fcp«. 
i*ib i)|iyp|#att:p aia*::;*»|.ibia!¡fci!iiA ¡ln lilpp 
on 15 Sept. Th« university ■tart* mod- 
• •tiy In premise» rentad from tba Menee 
Technical Collage. The faculty coatprfaa« 
12 professera and soma 20 raeaarcb «ni 
educational aaaiatants. 180 atjdanta 
•ra enrolled. The nraaldant i» Prof. 
'Äliiami*. .»if lilbt»«!. pii : papar*. 16 Jlapt 
ii‘!!r®fAP un iPPlfflilWpitCJ1 



ESJWH-l 

I I 

iSo^W 

soul 
Col 1,«ff« 
to tb* 

T*: 
E l«t • 

fc b* 3 ytl* 

Mai Sv91 
ffln«* 

sonuaunicat 
LoihL Engl i 
•a fro» 1 

“SI 
lootronlc 

ln th« 

Wfc;: 
atitiit« ©f 

bíI Itai 
s and D«vBlop»®nt 

is now Prof«««or of M#th- 
im Univ. of Manch«at«r lipi- 

■ and IgApM 4» 

_lowjlh. R«ad«r In 
Unlv.", baa l»a«rj appointed to 
of Chowlatry, Qi»®« Elizabeth Collait» 
London Univ. 

IMP Chwiir 

liÄi n 
R« 

¡a boon i»| 
*•1 

arel 

ÜP! 

ft! 

■I 

:[ I 

. -.. - t. Motsliurgy Olvlalon, 
National. ?hyaloat Laboratory, TadtfIngton, 
will laava thia aprlng to join th® ataff 
at Ohio Stata Univ. Ha haa bean to tha 

iv^iï,- T*ch' 

# 41| b u4 til# jin i 

mm «líi»'® ip« t# mwm <p#P; il, 
Ipi tfiiih W4é¡«iir 
In the Matallurgy Dapt. of Manch«»''r 

p4#P|1 oil .Âlpili# Scil«pc4 mé 

if $mw 
fCBT Of Zoo! 
IWf# M 
loue, in' 
»taff of 

twonti«« h» workod on th* laco«K>tlon 
of anoeba . Hi a work on aon-anaa-o -wia 
waa particularly ;;ot.worthy and ho re- 
cantly atudied land naa^rtlnaa. 

!t 41*4 4p Iftii 

‘n 1 W'iif*1"5Hi 
et Cambridge Univ. from 
Hi» raaaaroh was on var¬ 
io« and while on the 
rin» Biological Aaaoci- 

alory at Plymouth in th* 
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MATERIALS SCIENCES 

M«t8rl»I» ActivityIn the Chemical 
En«ln«Tlng D>p«rt«wtit, iMPtrifi 
CcnpK* of Solanos.à Technology, 
London Untvrilty 

Th® activities of thla Department, 
directed by Prof. A. Ubbelohde, cover 
a broad epectrumi molecular technology, 
nuclear engineering, combustion, fluid 
dynamics, high pressure vork, and solid 
stete studies. It Is the last erea, 
which Is Ubbelohde'a main Interest, 
that I shall discuss. 

There are 85 undergraduate students 
In the three-year program, and 120 
graduate students. Of these, a dosen 
or ao ere working In the area of 
materials, and about four PhD's are 
awarded annually In this field. The 
work la directed by Ubbelohde through 
three aenlor staff members. Ubbelohde 
himself believes strongly In inter¬ 
disciplinary training, and the research 
groups often are composed of persons 
trained in a variety of fields. 

Dr, A.E.B. Pres land, lecturer, is 
Just beginning work on the physics of 
surfaces, after many years with 
Dr. D.V. Pashley at Tube Investmente, 
Ltd. Hie main experimental tools are 
three electron microscopes (a Siemens I, 
a Metropolitan Vickers unit converted 
for use solely aa a diffraction instru¬ 
ment, and a new JEM 7 unit Including 
the attachmenta for scanning). Prea- 
land'a research is in the following five 
areas t 

(1) He is starting to examine the 
effects of alloy additions on disloca¬ 
tion substructure in Pe. 

(2) Using the excellent synthetic 
graphite (prepared in this group by 
high temperature-pressure treatment), 
he is producing amorphous films and 
studying their graphltlnatlon. 

(3) Particular attention is being 
given to the study of the microstructure 
of the polymeric form of sulfur, bo- 
¿ause It Is a polymer of only one 
element. Thin films are prepared by 
melting sulfur, quenching and drawing 
it. Two kinds of fibrils hove been 
observed, one 30 & in diameter, the 
other 2Jo f (see Nature 208 (1965), 
p. 1088). Additions of both P (which 
forms oioos links) and I2 (which adds 
at chain anda) suppress the formation 
of the fibrils, although the "why" is 
not clear. Polymeric sulfur can also 
be prepared by photochemical methods, 
with the obvious advantage that no 
Orientation due to drawing will occur. 
Sulfur dissolved in CCU polymerises 
when irradiated with ultraviolet raya. 

The resultant suspension can then be 
sprnyel on a carbon support film, for 
microscopy. Once again, both types of 
fibrils are formed, but finer ones 
are seen to emanate from the tips of 
the coarser fibrils. 

Using a technique developed at 
Cambridge, they hope to make a very 
thorough study of molecular weight 
distributions and the effects of I2 
on this, and to learn more about the 
reasons for the organiaation into 
fibrils. This technique consists of 
polymerising sulfur photochemicals in 
a mixture of good and poor solvents) 
the former must have a higher vapor 
pressure. Aa it evaporates, the poly¬ 
meric sulfur precipitates in the form 
of spheres. The aises of such spheres 
can be measured on the microacope, and 
the molecular weight estimated, 
assuming close packing in the spheres. 

Some attempts will also be made 
to use light scattering methods, 

(4) With an American PhD candi¬ 
date from A.D. Little Co., Prealand 
is examining the conditions of tempera¬ 
ture and pressure for formation of 
laminar lubricant (auch as WS2) from 
liquid lubricants containing W. (This 
work is directly associated with a 
commercial product, but the film that 
makes it la unfortunately unwilling 
so far to provide more support than 
free sompleat) 

(5) Grain growth reduce® the 
surface area of catalyot materials, 
thereby reducing their efficiency. 
This might be as important as "polaonV 
and Pres land la investigating grain 
growth by depositing films of Pt, Pd 
on carbon supports in order to watch 
their coagulation and coarsening in , 
the electron microscope. 

Dr. H. Vilmaii, a Reader, is 
working in thro* main areas: 

(l) He is studying friction and 
wear, through experiments which' are 
beautifully simplet A'large cube under 
a load is rubbed on emery paper. 
(Certain precautions are needed such 
aa: use of a course enough particle 
sise to avoid clogging the emeryt 
always rubbing on.a fresh region of 
emeryt and taking of data after a few 
"rubs" to be eure that it corresponds 
to a fully deformed surface layer of 
the specimen,) Friction ia obtained 
from the ratio of force to load, and 
wear from the weight losa. If the 
load la adjusted to provide a constant 
depth of penstration of the abrasive 
into the metal, a straight-line rela¬ 
tion exists between friction or wear 
and hardness, (The data includes 
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work on alloys. Micro taardnasa la 
usad, Indenting the abraded layer.) 
The decrease in wear and friction with 
Increasing hardness Is much «ore pro 
nounced for fee aaterlsls than for 
hexagonal systems. The texture pro¬ 
duced by the wear Is similar to the 
rolling texture, but opposite to the 
force by an amount roughly proportional 
to the friction. Age hardeneble alloys 
are being studied now. 

(2) Vllman Is continuing his 
studies on electrodepoaiting single 
crystals. Up to 20,000 S can be 
obtained with Ag deposited from AgNO« 
solutions. Much higher current den- 
sitiet were possible than in hla work 
on Cu deposited from CuSOjj solutions, 

(3) He Is studying the vapor 
deposition of Sn and Ag, and the effects 
of pressure, thickness, etc., on 
texture. 

Finally, Vllman Is still Interested 
in his early love, "circular slip," but 
he is not now working on it. (This is 
a phenoiranon in which slip occurs in 
a circular fashion under torsion, 
rather than In a apacific direction. 
For some reason thir is not given much 
attention these daya, although it could 
be very Important in the formation of 
kinks and deformation banda.) 

Dr. G.S. Parry, Lecturer, is 
continuing his study of intercala*ion 
compounds of graphite» such groups as 
S0hfc, NO*, K, Hb, etc., enter between 
basal planes, and the graphite layers 
expand and shift. (Proc. Roy. Soc. A 
2!21, 32U (1966)). 

Stacking sequences such as A|A|A, 
AÍAB|bc|CA|A, etc., occur (where the 
line represents the intercalating 
material); dislocations must be in¬ 
volved. Below about -20°C, long-range 
order sets in among the ions in the 
penetrated layers, and between the 
interrelated layers far spart. There 
is a wealth of information yet to be 
obtained with these materials, on the 
nature of ordering, long-range inter- 
sctlona, affect of periodicity or 
diffraction, etc.,Here again, their 
very good graphite is used as starting 
material, as they have found t'ust com¬ 
pound formation is more reproducible 
with this material than with natural 
graphite. (J.B. Cohen) 

Materials Reaearch.Cçntral Eleotricitjf 
Generating Board 

The nationalized power industry is 
separated into five generating diatricts 
and 12 distribution areas. There are 
four research laboratories for the 

industry; one at Leatherhead, Surrey, 
concerned with conventional generating 
equipment, pipes, valves, turbinee, 
etc.; another at Berkeley (near 
Bristol) where the main ooncern is 
nuolear reactor technology; the March- 
wood Engineering Laboratories, near 
Southampton, which does large-scale 
experimental work involving large rigs 
and pilot plants; and the fourth, a 
new one Just beginning operation at 
Capenhurst (near Liverpool and Cheat«/*), 
which will carry on research concerned 
with the distribution end of the 
business. 

The laboratories in Surrey are 
concentrated in two buildings. One is 
quite new and modern in the usual 
"glassy" style, including a large pool 
on which "floats" an auditorium. (The 
water is actually used in mockups of 
cooling towers.) In this building, 
offices and small labs are on the 
outer walla. A large central core is 
used for models of pressure vessels, 
low-velocity wind tunnel experiments 
concerning the stacks which occasion¬ 
ally collapse over here, MHD experi¬ 
ments, and other large scale research. 
Metallurgy, however, is housed in an 
older building a few blocks away. The 
organization of this second labors tory, 
about 100 people, is sketched in Fig.l. 
The solid state group in the new 
building will be incorporated into 
this division. This group is working 
on MHD, and liquid semiconductors for 
possible use as temperature aensora 
in a reactor (as they are not affected, 
as are solid semiconductors, by radia¬ 
tion damage), and finally on super¬ 
conducting materia la. They have Just 
developed a superconducting wire com¬ 
posite that will enable larger winding 
without troubles with "hot spots." 

In metallurgy, the areas of 
Interest, all concerned with steels, 
are as follows; fracture, thermal and 
streea fatigue, creep, oxidation, 
failure of the protective magnetite 
layer in boilers, precipitation, and 
high temperature strength. In addit^cxi, 
there is work going on on atablll¡>.«u 
Zr02 for MHD generators, with parti¬ 
cular intereat in increasing electronic 
conductivity below 1400°C. 

The labs are mod»rately well 
equipped with an electron microscope, 
two diffractometers, and three film 
unite. One novel feature is a scan¬ 
ning electron microaoope. *oet of the 
remaining equipment la tbs uaual. 

Only the work in Dr. R.K. Ham's 
group will bt described. (That of 
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Fig. 1 

Smith* a section is well known, and 
papers have appeared recently in Acta 
Met.) Eighteen 12-1 austenitic steels 
have been causing some troubles in 
reactors of late, tbeie.'ore some fun¬ 
damental work on pretipi-ttion in these 
alloys has been started by Misa J. 
Sllcock. 

Niobium carbide precipitates on 
Prank partial dislocations, which 
oppear to ernannte as loops from dis¬ 
locations decorated by precipitates. 
Because the carbide has a larger 
volume than the matrix, the precipitate 
nucleates at the edge of the partinl 
and then the two grow almultaneouely. 
The process appears to be diffusion 
controlled, but the activation energy 
is lower at high temperatures than at 
low temperatures. Work with VC and TaC 
has been started in sn i.ttempt t< sort 
out whether this effect is due to a 
change in the rate controlling process 
from diffusion in the carbide to dif¬ 
fusion in the matrix. TaC forms as 
cubes, VC as plates. The group has 
been involved with Prof. P. Hirsch*s 
group in calculating the peculiar 
strain contrast near the edge of the 
Frank partíala seen in these alloys. 

It has alio been observed that by 
decreasing the stacking fault energy 
of the matrix, the extent of the grain- 
boundary region free of precipitate 
decreases. 

In a 25 Mi - 15 Cr (austenitic) 
ateel with 2.5^ <?.25n Al, the 
observed properties due to precipita¬ 
tion oft*' »re indicated in Fig. 2. 
The yield strength is affected most 
early in the aging process by the 
necessity to cut through precipitates. 
Later, in aging, loops form around 
precipitate snd work hardening increases 
drastically. This is the usual be¬ 
havior expected as precipitates grow. 
However, with a high nickel alloy, 
where there is little difference in the 

lattice parameter off*' and the matrix, 
there is little work hardening, even 
though loops are observed to form. 
The group believes this is because 
the lower coherency strains enable n 
second dislocation to force the loop 
through the precipitate. 

Dilatometric studies of the 
kinetics of precipitation of Fe-O.1 C 
with 0.5 V or 1.3 pet Mo ore under way. 
For short times, the precipitate 
volusie fraction varies as t2/J, whereas 
at longer times, the exponent is 
close to unity. This checks with the 
observed morphology. At short times 
the precipitate forms on dislocation 
(presumably due to the strain fle).d)i 
but at longer times, when the dislo¬ 
cations are "consumed" or covered 
completely, the precipitate is growing 
as a cylinder. Uso Mo2C forms than 
VC, and softening due to coarsening 
starts at a lower volume fraction of 
precipitate in the Mo containing 

steel. 
In Al-Cu alloys, it has been 
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found that at the aame aging tempera¬ 
ture 0* forma at low angle boundaries, 
0 at high angle ones, except for 
certain special bcundariea, ¡«here a 
(lOO) face of one grain la at the 
boundary. In this case 0' forne at the 
boundary and ftrowe into i+a neighbor, 
following Aaronson* a suggestions. In 
simple tilt boundaries the precipitate 
forms with the direction of maximum 
dilation perpendicular to the boundary, 
l.e., along the Burger's vectors of the 
dislocation array. (This is similar 
to the way these precipitates form on 
dislocations, as first pointed out by 
Nichrlaon. ) All possible orientations 
occur in twist boundaries. 

An Interesting study is being 
made on failure in an Al-10 st pet Zn 
alloy. Because there is a precipitate 
frse sons at grain boundaries whose 
width car. be varied by heat treatment, 
slip ern be confined to the vicinity 
of the groin boundary. Referring to 
Fig. 3, a forming orach, "C* va "na" 
waa measured. Using the known empiri¬ 
cal rslation (from creep studies) 
between the time rate of change of na 
and grain boundary sliding, and the 
critical value of na, the time to 
failure could be accurately predicted. 

Keh and Leslie, at U.S. Steel, 
found enhanced dislocation density in 
the region of Jerky flow and increased 
strength of mild steel. This waa 
presumably due to pinning of generated 
dislocations by simultaneous carbide 
formation. But the group hare Las 
found that beyond the temperature for 
this phenomenon, where the strength is 
still higher than it is on testing at 
room temperature, there are no excess 
dislocations. (J.B. Cohen) 

MATHEMATICAL SCIENCES 

i' 

1 

Operetiont Research in Italy 
The status of operationa research 

(OR) in Europe has not been reported 
by this Office for some time? however, 
an attempt now la being made to cover 
the military, comm.eclal and academic 
centers of excellence. The infotstation 
below on some CR in Italy is the firat 
of a serlas of notes on the subject. 
Ultimately, ONRL Technical Reponía will 
be issued on the subject and an exten¬ 
sive bibliography of OR practitioners 
in Europe will be asaeisbled. 

and. Operations] 'teaearch 
of the r_yy, gome - 

The Statistics and Operational Ressarco 
Branch (Ufflcio Statiatlca Meccano- 
grafia a Rlcerca Operativa) of the 
Italian Navy is headed by ADM Bruno 
Maasurlnl, a trained atatiatioian. He 
reports to the Assistant Navy Director 
(comparable to Vice Chief of Naval 
Operationa). His office also reports 
to the Ufflcio Statiatlca Rlcerca 
Operativa e Automazlone (Office of 
Statistics. Operations Research and 
AutosMtion) which comes under the 
Technical and Scientific Council of the 
Defense General Staff. This latter 
office has a direct information link 
with the Italian Central Inatltute of 
Statistics, 

Under Maasurlnl there are four 
sectional The first in charged with 
receiving and aggregating the logiatlcs 
reporta of all operational units of the 
Italian Navy. It must be emphasised 
that this section is for information 
storage only. It initiates no studies 
and requesta no apeolflo data. It does' 
report in resume when asked by compe¬ 
tent authority. 

A second section is charged with 
the collection and collation of ail 
coat data from the various operational 
units of the Italian Navy. Again, no 
studlea are performed nor are the cost 
data analysed. 
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Th« Boat interesting group 1« the 
Analysis and Operations Reseerch Sec¬ 
tion, hesded bv CAPT Vascello ¥. Bisi. 
Biel is a highly-qualified practitioner 
who holds a Doctor's degree in Science 
ea a statistician and actuary. He is 
also Prof, of Statistics, Dept, of 
Operations Research, Vniv. of Rome, 
and teaches a course in Military Opera¬ 
tions Research. He is Italy's metnbe.* 
on the NATO Advisory Panel on Opera- 
tiona Research. 

The Analyais and Operations 
Research Section (AÖR) is now four 
years old, and in addition to BiaJ 
employs a number of civilian consul¬ 
tants, mostly university professors. 
The group has completed 80 studies of 
problems stated by the Italian General 
Staff (Navy). None has involved a 
computer, although computers are 
available for the group'« use at the 
Central Institute of Statiatics. They 
will shortly have their own IBM-360 in 
operation. 

Studies conducted have included 
analysis of mine sweeping operation«. 
Some have been accepted and implemented 
by NATO. Three ¡recent studies of mine 
sweeping operations were accepted by 
the NATO Technical Panel. 

The AOR has also studied ASW prob¬ 
lems! optisniM screen placement and 
efficient barrier patrols (using 
surface «hips and aircraft but not 
submarines). From this area of study, 
two papers were preiented at the 
LaSpesia Sympoalum several years ago. 
It ia planned to conduct ASW studies 
employing helicopter!. 

Completed studies have mostly 
dealt with tactics, but the group has 
analysed logistics flow- (but not 
control). They have studied radar 
interception capabilities and have done 
considerable work on weapons perfor¬ 
mance chtrncterlstics and the selection 
of weapons from a given current Inven¬ 
tory. The group hae Siso been involved 
in the analysis of new weapon*. 

In October 19o6, the AOR began a 
study of missile employment on ships. 
They will generate Navy doctrine on 
use of missiles by s.4ps. For example, 
they are exploring the optimal distri¬ 
bution of launchings st multiple targets 
given a cingle launcher and two diree-- 
tors. Next they will study naval for- 
mation in conjunction with mlsaila 
ships, e.g., in convoy, 

Ths group will continue to produce 
personnel studies for each of the ser¬ 
ví oes and for the Defense General Staff; 
these are primarily distribution 

studies. 
The next major effort will be to 

set up simulation studies end war 
games. (Any US assistance on methodol¬ 
ogy will be most welcome.) They will 
be dual programe with the machine con¬ 
taining the parameters (optimum threat) 
and the gamers (naval officers) playing 
against each other, not the machine. 
In the simulation studies the operators 
will be civilian «dentista. The 
gaming will be priiaarily for the devel- 
ment of tactics for naval air battles 
with missiles. The Simulation will be 
primarily to test found tactics and 
improve selection from a current inven¬ 
tory of systems. The group ie begin¬ 
ning liaison with the services in war 
gaming. Other services have no war 
ramlng facilitiea, but the Defense 
Office of Statistics, Operation« 
Research and Automation plans to 
develop such facilities and to conduct 
joint war games. 

Under Mazxurini*s Navy office, 
there are the three groupa mentioned 
above plus one service group which 
produces Hollerith cards and performs 
such functions as data reduction. 

Operations Research at the Dept, 
of Defens ’evel is performed by the 
Defense On ice of Statistics, Opera¬ 
tions Research and Automation. This 
is a very new group and no interservice 
studies are yet under way. The main 
task at present is collection of data 
from other services, selling OR con¬ 
cepts in general, organising courses 
for all services, and assigning per¬ 
sonnel (statisticians, OR practitioners, 
etc.) to the various service level 
offices. They are in the process of 
recruiting a top-levai group of civil¬ 
ians for their own office. Some of 
the first areas the Dofense level group 
anticipates is a study of anti-aircraft 
defense and the design of a war game 
with ground forces application. 

Operations research as conducted 
within the Italian military is essen¬ 
tially statiatioal analysis. Some 
mathematical models are used, and 
when this is so the mathematics tends 
to be rigorous rather than sophisti¬ 
cated. OR, here, reflects a high 
mathematical competence but not neces¬ 
sarily an application of the scientific 
method. There is no use of Value 
Theory or economic methods. OR is not 
used for system prediction or selection. 
Selection remains a subject of priori¬ 
ties and budgetary persuasion. New 
systems are acquired on a pragmatic 
basis. Ml'a function in the decision 
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process is to take assigned problems 
from the General Staff or the Naval 
General Staff, Data are collected end 
analysed and a report to the requlei* 
tloner is made. The staff decides if 
the study will be accepted or rejected. 
If accepted, results of the study may 
be subjected to operational test snd 
further evaluation. Additional study 
based on these results may be desired 
and a final report submitted. The 
General Staff decides what promulga» 
tion or direction will then result. 

dl filcprca Mate- 
«Mc* V Jpr.i.!i^£Í>AP.l»tiqa- 

e 1st 1tuto Nazlonale dl Rlcerco 
Matemática e Operative per 1'Urbani- 
atica (IRMQU), in Rome. Is a non-profit 
organization founded in 1956. Its 
purpose is to study the problems of 
urban development. It clolms to be 
the first such group in the world to 
apply OR to town planning. 

TRMOU was founded on the pro¬ 
fessional ability and dynamic person- 
elltles of its President, Dr. Luigi 
Morettl (a prominent architect), and 
Vice-President, Prof. Bruno di Finetti 
(one of Italy's finest mathematicians). 
In addition, there is a highly com¬ 
petent ataff of mathematicians, 
physiciats, sociologists, architects, 
and representatives of other disci¬ 
plines, Some are permanent ataff, 
some are consultants. 

The Institute performs its work 
for several agencies, among which are: 
the National Council for Research, the 
Ministry of Public Works, the City of 
Rome, the Ministry of Finance, the 
Ministry for Bureaucratic Reform (new), 
and the Auto Club of Rome. IRMOU does 
work for the last-named only in the 
Club's capacity aa the esecutlve 
appointed by the City of Roaw to study 
the local traffic problem. 

Studies Undertaken - A major 
study undertaken and cosqpleted by 
IRMOU was on ana lysis of the comamter 
traffic flow in and out of Rome, It 
involved the ident ificetion of patterns 
ofVltorofflc flew as a stochastic procesa. 
Twelve technically trained traffic 
counters determined the mlcrophenomne 
in much detail, IRMOU suggested as a 
solution an automatic traffic routing 
system. The traffic is electronically 
analyzed snd discretionary signals are 
displayed wall In advance of decision 
points, offering smtorlato non-swnda- 
tory alternate routes. Coupled with 
this discretionary routing are traffic 
control light computers giving optimal 

signal times at the various inter¬ 
sections. The municipal authorities 
are Just beginning to utilize the 
results of this study and have formed 
a Commission for the Scientific Study 
of Traffic. 

Another study of twofold mathe¬ 
matical interest was the design of a 
stadium for optimum spectator visi¬ 
bility, utility and traffic flow, and 
the layout of the stadium's environs 
for optimum traffic flow. The two 
mathematical diaclplinea primarily 
exercised were topology and network 
theory. 

Still another study developed a 
linear progr. a to model the intrade¬ 
pendence of smal 1 urban centers. 

A unique continuing project of 
the Institute is the scientific develop¬ 
ment of urban law. It» objective is 
to measure the real world — in this 
case, Roman traffic -- and evolve a 
set of legal norma which regulate the 
real traffic situation effectively. 
Methodology employed includes value 
theory, 

The moat Interesting area de¬ 
scribed during this visit was a series 
of studies to determine the utility 
(value yield) of public works. This 
subject is very near the planning con¬ 
frontations of the US Defense estab¬ 
lishment. In brief, the present metho¬ 
dology is a culmination of di Finetti's 
llfework in subjective deciaion-moklng, 
and Is the extension of his Bayesean 
viewpoint which was first expressed in 
1935. This view underlies much of 
Dr. Leonard Savage's work in the name 
area. 

Other studies analyze the migra¬ 
tion of permanent residents into cities. 
Rome accommodates an additional 50,000 
persona each year. What are the eco¬ 
nomic benefits of such influxes? The 
economic costs? Social costs (these 
new urbanites have much higher suicide 
rates than ta« older populations)? How 
then are ell these measures equatable? 

Last, the Institute is designing 
a system of statlstioa collection end 
retrieval which can best be described 
as a broad public utility providing 
information to public and private 
bodies and extracting data at the 
optimal trcnsaction point. 

Problems faced by IRMOU are the 
expected ones, involving acoeptanee of 
their output as valid. Even when the 
results are accepted, they are all too 
Infrequently Implemented. Since the 
Institute operatve in an environment 
replete with perturtation, its staff 
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-pr«f«ra to provide the beet »never 
available now end utilise feedback to 
evolve aelf-generating future enewer». 
The preaturea are to provide one final 
answer which must stand the test of 
tieie. 

Much of the Inetitute'a tie», 
therefore, is abaorbed in the produc¬ 
tion of propaganda to get OR accepted 
and in the presentation of deeonstra- 
tione of "what could be eoconpliahed." 
Thia constant "aell OR" is amde even 
worse by the relative inatability of 
the Italian Oovernaient, at local and 
national levels. Established lines 
of comsunlcatlon are obliterated over¬ 
night and new, grandiose programs 
originate without inputs frost the 
scientific experts. 

The Institute wüst compete with 
non-scientlfic experts who offer 
empirical solutions in a "greenwave" 
where no one can be identified as 
responsible for an ad hoc solution. 

IRMOU is not Just another CR 
effort. The quality and sise of its 
staff, coupled with past performance, 
preaage major Impact by thia organi¬ 
zation in the general field of OR as 
well as in city planning. 

Operations R»!«?™!»-«* th<> u"^Yi of 
Rome - The Scuoia di Perfecionamen*o 
in Riceroa Operativa, directed by 
Prof. Guiseppe PompllJ, is a prime 
Indicator of Italy's Increasing 
aware seas of the value of OR as a 
discipline to be emphasised. The two- 
year postgraduate program offered at 
the Souola is the only course in Italy 
which results in the title, "Specialist 
in Operations Research." The program 
is now two years old and none of the 
20 students enrolled has yet passed 
the final examination. In addition, 
a thesis must be completed. The 
Department ia determined to develop a 
quality product, and it would therefore 
appear that the two-year course will 
take a minimum of three years. 

Courses and professors are listad 
below. Two unique factors stand out. 
Pirat, all couraes are thoroughly 
baaed in advanced matbemtics and 
should result in the graduates' having 
a depth which will add significance to 
resulta of their studies. Second Is 
the inclusion of Blal's course on 
Applications of OR to Defense Problems. 
Blsi's practical experience as Head of 
the Italian Navy OR Studies Branch, 
coupled with his PhD in mathematics, 
make him a teacher who ia well 
qualified to cover this very important 
subject. 

Program of Couraes 
First Year 
Methods of Methematioal Optimization 

Prof. A. Hertzel 
Application of Mathematics to Economics 

Dr. E. Zaghini 
"heory of Games and Decision Making 

Prof..U, Dell'Aglio 
Statistical Processes and Queuing 
Theory 

Prof. G. Ottaviani 
Applications of Operations Research to 
Economlv rróbleme 

Prof. B. Barber! 
Second Year 
Applications of Operative Algebra and 
the Theory of Graphs 

Prof. C. Borge ox 
Dr. U. Colombo 

Applications cf Operations Research to 
Logia tics Problems 

Dr. F. Giusti 
Methodology of Operations Research 

Dr. 0. Ferrara 
Dr. S. Paasegglerl 

Applications of Operations Research to 
Military Problems 

Dr. V. Bisi 
Applications of Operations Research to 
Problems of Business Management 

Dr. L. Lombardi 

Staff publications cover a broad 
spectrum of subjects ranging from 
military applications to graph theory. 

The Univ. of Rome program is indi¬ 
cative of the rapid Increase ir the 
utilisation of highly sophisticated 
OR techniques by Italy. 
(j.W. Hemann * P.D. Maycock) 

PHYSICAL SCIENCES 

The program at a recent perfor¬ 
mance of the London Symphony Orchestra 
in the Royal Festival Hall contained 
a resume of current research in bio- 
acoustloo. It indicated that during 
a recent test In the Hall, a note 
played meaaoforte on the horn measured 
approxlmotely 65 dB of sound. As a 
reference point it noted that a single 
"uncovered" cough gave the same 
reading. Presumably in the interest 
of avoiding ooaq>etltion, the resume 
concluded with the request that whan 
one needs to cough one takas the pre¬ 
caution to muffle the sound. It did 
not make recosasendatlona for the horn. 
(j.D. Costlow, Jr.) 

British Acoustical Society 
The newly formed British Acoustlcsl 



205 ESN-20-12 

Society held its Inaugural »acting, A 
Syapoaiua 01. Aircraft No lau, 5-6 Nay 
1966 at the Inperia1 Collaga of Solancr 
and Technology, London. Six additional 
»catinga vara haId during thla year In 
London, Southampton, Blrnlnghan ami 
Manchaatar, 

In Dacoobar 1963, the Royal Society 
dealgnatad a comaittee to explora the 
poaalblllty of netting up a aingle 
aociaty which would estar adequately 
for all ahadea of opinion and Intercala 
within acouatlca. Sir Gordon Suther¬ 
land- Chairnan of the British National 
Comaittee for Pbyclca, acted es cl air¬ 
man of this committee which reported 
favori bly upon the proposal in March 
1965. The committee, with the excep¬ 
tion of the chalrawn, constituted a 
provisional council of the British 
Acoustical Society under the chairman- 
ehip of Dr. A.J. King. King la on the 
ataff of Associated Electrical Indus¬ 
tries Ltd., Research laboratory, 
Manchester, and the Physics Department 
of Manchester College of Science and 
Technology. His duties as council 
chairman ended with toe election of 
officers and a council In November 1966. 
The new officers, elected for two-year 
terms, are Prof. R.E.D. Bishop (Univ. 
Coll. London) as Presidentt Prof. 
E.J.Richards (The University, South¬ 
ampton) as Vic a-Präsident i Prof. 
I.C. Cherry (imperial. Coll, of Science 
and Technology, London) as Vica-Praa.j 
Mr. ¥.A. Allan (Associated Architects 
and Consultants, London) as Vice-Prea.j 
Dr. A.J.King (Past President) as Vice- 
President t Dr. P.Lord (Royal College 
of Advanced Technology, Salford) as 
Hon. Secretory! Dr. R.V.B. Stephens 
(imperial College of Seiem j A Technol¬ 
ogy, London) as Membership Secretary; 
and Mr. I.J. Sharland (The University, 
Southampton) as Hon. Treaeurer. Mem¬ 
bers of the Council elected for three 
years, one-third retiring each year, 
are Dr. D.l. Broadbent (Pembroke Coll., 
Cambridge end Fellow of the Acoustical 
Society of America), Mr. P.E. Doak 
(The University, Southampton and 
editor of Journal of Sound A Vibration), 
Dr. C.L.S. Gilford (BBC Research 
Department, Tadworth, Surrey), Mr. F.B. 
Greatrex (Chf. Engineer at Rolls-Royce, 
Ltd,), Dr. W.Taylor (Queen*a College, 
Dundee, Scotland) and Prof.D.G.Tucker 
(Univ. of Birmingham). Tucker is also 
the Society's Program Chairman. The 
junior member of the council le 
Mr. P.G. Valdya (The Unlvert'lty, 
Sou* hampton). 

At the meeting In Manchester, 

15 November, King announced the results 
of the election and that the Society 
now has 292 members, 21 of whom are 
from abroad. In ESN 19-4, it was 
stated that the committee was con¬ 
sidering whether to meke the Journal 
P? Sqqnd aqd Vl^atjop the official 
publication. This did not happen! 
however, nine of the newly elected 
officers and council members are on 
the editorial board of the Journal. 
Moreover, the announcement of the 
newly formed Society in the Journal. 
March 1966, offered "the full services 
of the qgpriffl 9f ^qnd apfl Vibration 
as a medium for publication of papers, 
and of announcements and news of 
Society affairs." 

The constitution and rules, as 
approved Oct. 1966, state "The purpose 
of the Society is to promote and 
disseminate knowledge of acoustics, 
whicb shall be deemed to include all 
aspects of the science and technology 
of Sound, Hearing and Vibration," 
There are five memberships! member, 
associate, junior member, honorary 
member and sponsor member. Members 
and associates pay I»3* Junlox member 
42 per year. 

A meeting of the Society was held 
at Imperial College, London, 20 October 
on "Investigation of Defects in Solids 
Using Acoustical Techniques." Dr. 0. 
BradfleId (recently retired from the 
Physics Division, National Physical 
Laboratory) properly opened the 
meeting with a tutorle1 paper entitled. 
"Reradiation from Slngularltiea in 
Solids." A similar paper waa read by 
Bradfleld at the ICA meeting In 
Stuttgart in Sent. 1959. Mr.G.J.Curtis 
(Imperial Coll.) discussed "Ultrasonic 
Energy Transfer Across Thin Gas Layers," 
He used a disc of P2T-5 backed with a 
mixture of tungsten powder and aral- 
dite to measure the transfer across an 
air layer between glass fists. Neg¬ 
ligible transfer occurs for a layer 
thickness of 2.1 X 10“° cm according 
to the Hirschfelder model, 3 X 10”6 cm 
according to the Lewi Tonks model, and 
2.2 X 10*6 cm for the Fese Gursey 
model. His data agreed with the last 
model. Dr. n,i, Creorsft (Lanoheeter 
College of Technology, Coventry) pre¬ 
sented several curves without numerical 
coordinates on "Detection of Residual 
Stressas in Metals by Ultraaonics." 
He plotted the propagation velocity 
for shear waves perallel and perpen¬ 
dicular to the stress and longitudinal 
waves. He said, during the questions, 
that the variation la 1 part in 10,000 
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in «te*! for 1 ton/in2. Hr. A.A. 
Pollock (Inporlol Coll.) diocuoood 
"Acoustic Emission During Doformotion." 
H« used a thermal load mechanism to 
reduce ambient noise and detected no 
sound emission before brittle fracture. 

The meet ln« on 15 November at The 
Royal College of Advanced Technology, 
Salford (Manchaater) was called "Rever¬ 
beration Time and Tranamieelon Loes 
Measurement." Papera were presented 
Ly Mr. t.N. Baalay (National Phyaical 
Laboratory), Mr. B.P.Day (Royal Coll, 
of Advanced Technology, Salford), 
Dr. K.A. Mullholland (Liverpool Univ.) 
and Mr. A.N. Burd (BBC Research Lab., 
Tadworth). Baalay described the 
"General Problem of Reverberation 
Measurement," showed the characteris¬ 
tics of the reverberation room at the 
National Phyaical Laboratory, and 
pressnted curves of the reverberation 
time T va humidity and frequency, the 
edge factor va panel sise for absorp¬ 
tion measurement and the effect of 
diffusers in panel absorption measure¬ 
ments. Sound level measurements are 
made at five room poaitiona at high 
frequencies and at 20 for low fre¬ 
quencies. D«y diecuased hia meeaure- 
menta of reverberation in sealed 
models. Polystyrene foam ia used to 
represent the aaata, and aquarea of 
cardboard rapreaant people's beoda. 
The gain of the amplifier increases 
with time to compensate for the greater 
sound absorption in the air at the 
scaled frequency. The average of 50 
or kO growth curvas for pulset of 
different length la used rather than 
th- decay curve. Data is obtained 
from the slope at the midpoint of the 
first 10 dB of the growth curve. 
Comparison of the two modale of the 
Oslo Comertheua, o*e with a flat roof 
and the other with a coffered roof, 
showed a fcO to 50)t higher reverbera¬ 
tion time for tbs ooffared roof. 

Mullhellond'o paper, »Tronemiesl«» 
Lose of Materials wish Low Sound 
Insulation," compared theory and 
experiment for the treeemission leas 
of a wall, consisting if two aluminum 
aheete soparated by aii, for normal 
and random incidence el’ sound. An 
absorbing coat on the inner wall, 
12-inch separation, shewed little 
changa in tamnamiaaion lota at 50° 
but showed a marked increase ft k kMa, 

Burd*a paper was entitled "Meeeure- 
ment of Sound Insulation An the 
Preaenoe of Flanking Patho." He 
analysed several method« for separa¬ 
ting the vori eus tronomioaiono by 

determining the delay time. The cor¬ 
relation technique gives good data in 
a low aigna1-to-noiae but requirea 
laboratory procaaalng after tha dat* 
ie obtained. Pulsed sound measurement 
la limited by the aignal-to-noiae ratio 
but can be processed during the teat. 
Accelerometer measurements on a panel 
are time consuming if sufficient 
position pointa are taken. A revolver- 
shot method requirea frequency analy¬ 
sis in the laboratory after the testa 
have been made. A gradient microphone 
can be usad aa a aubatitut# for accel¬ 
erometer measurement a , In the cor¬ 
relation technique Burd ueed signal 
pi.ua fixed delay repraaanting the 
direct tranamieelon path end signal 
plus variable delay. Random white 
noise with a aweeping octave filter 
gave the sharpest correlation function. 

A Joint conference sponsored by 
The Institution of Electrical Engin¬ 
eers, Institution of Electronic and 
Radio Enginaera, the United Kingdom 
and Eira Section of the Institute of 
Electrical and Electronics Enginaera, 
the Institute of Phyaica &the Phyaical 
Society, and the British Acoustical 
Society will ba held at The Institu¬ 
tion of Electrical Enginaera, Savoy 
Place, London, 2J-27 January. The 
subject ie Acoustic Noise end ita 
Control. Seeaione have been arranged 
on Subjective Iffecte, Meeeurement 
Analysis, MaAinea and Noise in 
Buildings. Three tours ara planned 
for 27 January» (l) Building Research 
Station, Ouratan, Watford and Standard 
Talacommunications Laboratories, 
Harlow, (2) National Phyaical Labora¬ 
tory, Tsddington and London Airport, 
(3) Institute of Sound and Vibration 
Research, University of Southampton. 

Tha first annual dinner of the 
British Acoustical Society will be 
held at imperial Collage of Scianca 
and Technology on 2% February. Other 
meetings planned are» March, at tha 
Institute of Sound and Vibration, 
Southampton on Helicopter Noieet April, 
at Glasgow on Medical Acoustics» May, 
at Rottardam Concartgabouw on Crltaria 
for Good Acoustics (bald Jointly with 
tha Acoustical Soolaty of tha Nathar- 
lamda)» Juna, at Lonchastar Collaga of 
Solanos and Tachnology, Covan try, on 
Plant Nolas» and July, nt tha Insti¬ 
tute of Sound and Vibration, South¬ 
ampton, title, Cengreae on Audiology. 

Madbara receive information on 
abort courses and aymposin in tha area 
of acoustics not aponaorad by tha 
Soolaty. Announoa»nt has baan 
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received of the Second British Acé¬ 
denlo Conference in Otolaryngology to 
be held in Oxford 30 July - It August 
covering Sensorl-Neursl Desfness of 
Periphere1 Origin, Conservetive Sur¬ 
gery of the larynx, Chenotherepy In 
Heed end Neck Cencer, Peclel Perelyeis 
end The Caterrhal Child. Correspon¬ 
dence should be eddreesed to L.P.V, 
Seinen, Keat's House, Guy's Hospital, 
London, S.*. 1 (V.J. Trott) 

H* WwEaap^a for Phyalca et the 

The poetver energence of eclence 
end acédenlo education as e natter of 
natloial concern has involved the 
countries of Vestern Europe irrespec¬ 
tive of their else. Industrial devel- 
opnent definitely was not curtailed 
during WNII in Svlteerland. However, 
the country has realised In the last 
few years that Its facilities of 
higher education nust drastically be 
expanded In order to snlnteln her 
position In the technological race. 
In a previous issue of ESN (19-10, 
p.168) P. Epstein reported on a nee- 
sage fron the Swiss national executive 
council (Bundesrat) to the national 
assenhly (Bundasversaanlung) which 
proposed a plan for Inproving and 
extending the facilities of the ETH 
(tne Swiss Teohnical University). The 
neesage included a request for appro¬ 
priation of kkk niIlion Swiss francs 
(about $103 nllllon) to nest the costa. 
Since then, the proposition has been 
approved and the expansion is well 
under way. 

This note reports on the share 
of physios in this expansion project. 
It la a large share, Indeed, and 
enphaslaes the inportanoe of physics 
as the basic science in an Inetltutlon 
of aMlnly technological orientation. 
Two hundred eighteen mlIlion francs, 
or nearly 50$ of the total allocation, 
1« eamarked for a aove of the physios 
faculty to an entirely new caapus out¬ 
side Zurich, on the Hdenggerberg. The 
work la to he coapleted within the 
nett three to four years, placing a 
considerable strain on the Halted 
financial reeouroee of this snail 
country. If the total project would 
be aooaured in fractions of the gross 
national product, it would represent 
an investaent of the order of $10 
billion in the US, to be spent over a 
relatively short tiae. The allocation 
of nearly half of the esponsión pro¬ 
ject tp physios takes into account tha 
alaoet explosive growth of this 

discipline inside the total spectrua 
of science as represented in the 
University. If the year 1922 is taken 
as the reference point, the last year 
in which buildings were added to the 
University coaplex on a large scale, 
the total nuaber of students has grown 
fron 1845 to 5436 in 1965, enlarging 
the student body by a factor of three. 
In the sane interval the nuaber of 
students in the Départaient of Mathe¬ 
matics and Physics has grown nearly 
ten tlaea as rapidly (fron 24 in 1922 
to 624 in 1965). That this ia not 
Just a ganara 1 univsrsity trend, but 
reflects a very peculiar interest in 
physios, is shown by ooaparlson with 
the chealstry Departaent. The nuaber 
of students in this closely related 
sister science has only grown froa 290 
to 481, not oven reaching the gradient 
of the total growth. 

Moat European universities esta¬ 
blished s century ago, were integrated 
into the cities at a very early date, 
long before the liaitations on expan¬ 
sion and the interference of aodern 
traffic were any arguaent against s 
downtown location. Accordingly, such 
universities are faced with the pro¬ 
blem of what to do about moving the 
fastest growing and aost sensitive 
part of their fscllitlee out of town. 
With the exception of the Sorbonne, 
which has a giant construction project 
under way right in the downtown area 
of Parla, these universities bava 
started to build new esapuaea At the 
periphery of the oities. The old 
buildings in town are left to the 
administrators and/or the faculties 
which are lesa affected by the mechan¬ 
ical and electrical interference of 
aodern city traffic. 

It la possibly worthwhile to 
mention the aanner in which these 
reaalning facilities in downtown 
Zurich are being expended in a cheap 
and clever way. Lika aeny of the 
public buildings in Europe conceived 
around the turn of the century, the 
nein building of the ETH consists of 
s number of huge squares of wings 
which enoloee a snail court necessary 
tu let light koto the rooaa on the 
inside of the square. Moden ventila¬ 
tion taehniques have eliminated the 
need for wlndowa, consequently the 
area of thoae square courts ia avall- 
abls for expansion. At the aaaa time, 
the outside of the bulk, ing la left 
untouched, which is important in this 
case since the main building of the 
ETH is considered an art treasure. 
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It was dasIgnad by Sanpar and ia 
listad in tba guldabooka on Zurich. 
The huge graan-doaad building, half¬ 
way up the hills, is a beautiful land- 
msrk tust can be seen from «oat parta 
of the city. The planned expanalon 
will not apoll this aight. The baae- 
menta of the courts are to be filled 
with power planta and ventilation 
machinery with lecture theatera in 
the middle atoriea. This ia topped 
off by additional rooms on the upper 
floors for the Central Swisa Techno¬ 
logical and Patent Library. 

Two further aspects of this down¬ 
town project are possibly typical of 
the change in European academic life. 
1 he present student restaurant ia 
entirely inadequate for the increased 
number of students and the increase 
in the portion of their working time 
which ia now cantered in the labora¬ 
tories. A generoua expansion sha1J 
take thia into account. Secondly, 
the present ’•Auditorium Maximum” la 
to be converted so as to service more 
useful function. Theae huge halla 
which exist in moot European universi¬ 
ties as a center of the cermoniol 
climaxes of academic life, usually 
remind one more of royalty and the 
opening of parliament than of the 
communication and discussion of 
science. The things the Swiaa plan to 
install in their Auditorium Maximum 
cleerly indicate ita present defects. 
Tbt hall will have a blackboard, pro¬ 
jection facilities, new chaira with 
small tablas, microphone and loud¬ 
speaker system, as well ae an adequate 
illumination and vantilation syatem. 
Thus, it will become a multi-purpoee 
lucture theater and not just a room 
for ceremonial représentât ions. 

The major part of the University 
expansion project involves the relo¬ 
cation of the Physios Department from 
its present scattered downtown' loca¬ 
tions to a brand-new campus, which is 
in the process of being built on a 
hilltop approximately two miles west 
of the city, The new buildings will 
eventually accommodate the different 
Institutes that form the Phyaics 
Departmentt Laboratory for Nuclear 
Phyaloe, Laboratory for Solid-State 
Physios, Seminar for Theoretical 
Physios, Institute for Technical 
Physics, Institute ihr Molecular 
Biology end Blophyalcs, and the Insti¬ 
tute ihr Oeophyaics and Physics of the 
Atmosphere. Within the Physios 
Department, the directors of the six 
Institutes form a democratic body 
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and each serves a two-ye^r term as the 
head of the Department. This position 
la responsible for all the facilities 
that tha six institutes have in common, 
such as administration, the machine 
shop and the largest part of the 
teaching facilities. Inside the 
individual institute, of course, a 
more autocratic structure prevails, 
and the whole system is not quite an 
equivalent to the American Departmen¬ 
tal structure. 

The new campua can roughly be 
divided into three separate complexes. 
In the first are buildings for the 
six inatitutes. Only the building for 
nuclear physics containing the largest 
«achine - a Van de Graaff accelerator 
- has been completed. The building 
for technical physics will have a 
separate tract for the so-called 
Department of Industrial Research 
(AFIE), an organixation resembling the 
Battelle Inatitutes but opening their 
facilities for contract research to 
the graduate students of the Univer- 
aity. The building for theoratical 
physics (a group which had auch names 
aa Claueïua, Einatein, Weyl, Schroed- 
inger and Pauli on their payroll at 
one time or another) also hmusas 
the central physics library for the 
campus. 

A second complex on the campua 
represents the facilities which are 
used Jointly by all aix Inatitutes, 
mainly the power plant, the helium 
liquéfier and the central «achine 
shop. 

The third complex ha» evolved 
from the belief thet tee oiling and 
research should be capar»ted. The 
part close to the entrance of the 
campus ia exclusively dwoted to 
teaching facilities, which are used 
by all aix groupa in common. An 11- 
story building houses different kinds 
of work rooms and amaU lecture rooms 
in addition to the rooms for labora¬ 
tory courasa, the "Praktika " A 
large, octahedral, low building 
accommodates tbs big lecture theatera. 

The campua is too far out to 
permit the students to lunch in town.w 
A largo restaurant near the entrance, 
will take oare of thia and also cater 
to the permanent ataff. It ia some¬ 
what unusual for a European univer¬ 
sity to plan residential facilities 
for the students, but it has been 
done for this project. The residen¬ 
tial area will eventually provide 
800 - 1000 beds and la even being 
given priority over ether parte of the 
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program. 
Whan completad in approximately 

two to four years, the new campua will 
give research and teaching in physica 
at the Swiss Technical University an 
adequate and sufficient home for some 

time to come. If Swiss industry 
decides to give the graduates from 
this renowned and excellent facility 
of higher education the proper and 
challenging opportunity to work, Swiss 
research in physics cannot fail. 

(B.O. Séraphin) 

Legend s 
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ts on Sea Targets at 

jny is a private 
oying 600-700 people 
'a in Heidelberg. The 
nee in the fabrica- 

• materials for radio 
.owavea and infrared, 
nta equip»*nt of *haae 

erhard Beck la in charge of 
n El tro field site which employe 90 
sople and la located in Fleneburg on 
n actuary of the Baltic Sea. He has 

recently completed an extensive 
measurements program on the range 
dependence of echo power from aea tar¬ 
gets at the Fleneburg alte, where one 
can see the Danish coast just two 
miles away. The measurements were 
made simultaneously at S, C and X- 
bands for ranges of a few hundred 
meters to 10,000 metera. Targets in¬ 
vestigated included simple reflectors, 
small boats and ships. Because of 
differences in the range dependeres 
of signal strength for various aises 
and shepes of targets and for the 
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various wavolangtha, no atta*pt has 
basn made by Beck to report the data 
in the form of radar croas section. 
In other worda, the primary objectives 
of the program were to determine the 
effects of the sea and the atmosphere 
on echo strength. 

Field Sites and Instrumentation - Most 
of the measurements made by Beck have 
been over water for ranges between 
1*00 and 10,000 m, but limited mes sûre¬ 
ment a have been made over land and 
ice. The measurements over ice and 
water were made at S, C and X-bands 
on the Inner Fjord at Flensburg, but 
the land measurementa were made at 
S-band only on an airfield runway. 
All aaimuthal beamwidthe used were 
between 1° and 2°, pulse lengths were 
approximately O.lyusec, and the wave¬ 
lengths were 3.2 cm, 5.5 cm and 
9.35 cm. Polarisation was horiaontal. 
Transmitters were synchronised so 
that measurementa could be made simul¬ 
taneously, and the pulse repetition 
frequency waa approximately 1000. The 
equipment waa built specifically for 
measurementa and analysis i for exaaiple, 
antennas are synchronised and targets 
were tracked via television» Antenna 
gaina were between 25 and 30 dB, and 
dynamic range of each system was 
approximately 65 dB. Elevation beam- 
widths werf broad, therefore tracking 
in elevation was not required. 

Backirround - If spherical waves are 
reflected from a sufficiently large 
plane surface, the bsckscattered wave 
appears to come from s virtual image 
of the transmitter antenna. In thi* 
case, received signal-lower varies 
with range ? as (2R) . Therefore, 
backscattarad power fro- a larga flat 
reflecting surface, say from the side 

of a shin, might be ‘V*1* 4 
as (2R)“* at aho»i range. The transi¬ 
tion range between which one would 
observe the usual R'*4 dependence and 
the (2R)-2 dependence would be 
strongly influenced by surface shape. 
For a disc of diameter D and an an¬ 
tenna of diameter d* one would expect 
the transition range tm be in the 
neighborhood of StD+djV K, The 
reader will recognise .his expression 
as that from antenna theory which is 
used to determine the transition ba- 
twean the Fresnel and Fraunhofar aonaa. 

For studies of targets over a 
reflecting sur faca, cmbio.Uon. of 
tha two diatinct patUa xuat be oon- 
sidsrad i (1) tha moat direct path 
between antenna and target, and (2) 

the most direct path between antenna 
and target end for which the wave is 
reflected off the water. Paths (1) 
and (2) will be referred to below as 
simply "direct'' or "reflected," 
respectively. . 

At rangea for which backacattered 
power would vary as R in free space, 
the effect of interference (cause by 
the difference AR in path lengths 
between the direct and reflected waves} 
is sometimes observed. For a corner 
reflector at constant height above 
water (or other target for which pro¬ 
minent scattering elements are confined 
to a small volume), nodes and antinodes 
are observed in received power as a 
function of range. For horiaontal 
polarization, tl-e reflection coeffi¬ 
cient for a smooth water surface has 
a magnitude of essentially one and a 
phase shift of 180° for all angles of 
incidence. Therefore, the envelope 
of the antinodes would, in principle, 

vary as R“^. 
At still greater ranges such that 

AR is less then À/2, but for ranges 
shorter then that to the optical 
horizon, target power is-expected (in 
principle) to vary es R* because of 
the interference effect. Examples of 
experimental data that depict transi¬ 
tions batween the R"** end R" zones 
may he seen elsewhere (L.N.Ridenour, 
Ed., Redar Syatem Engineering, McGraw- 

Hill, Naw York, 1947, P. 51). 
The above discussion neglects 

affecta of the earth'e etmoeohere end 
its curvature* Electromagnetic wave# 
propagating within the earth's at¬ 
mosphere do not travel in straight 
lines hut ere generally refracted. 
One effect of refraotion la to extend 
the distance to the horizon, thus 
increeaing radar coveragei another 
effect la the Introduction of errors 
in tha measurement ef elevetlon angle. 
The classical method of accounting 
for atmoaphoric raftoctiom in cotqwj- 
tatlona ia to reploe« *«o actual 
earth of radius £ by un équivalant 
•artb of rodlus ka and by raplaoing 
the actual atmosphare by a homogeneous 
atmosphere in which the wevee propa¬ 
gate in straight linea, tt la custom¬ 
ary to use a value of k ■ 4/3 ee 
simply a convoniant means for approxi¬ 
mating effects of «fraction. 

proaentod below aro baaod on data 
measured simultaneously at S, C and t 

X-bandsi 
Simple Raflaotora - The affecte 

of intorforonoo wore studied by 
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observing the received power, as a 
function of range, fro» radar reflec¬ 
tora that were maintained, by tmans of 
a raft, at several meters height above 
the water. 

a. For ranges of 3000 m and le<a 
and for antenna and target heights 
small conpared to range, received 
power varies as R-8 in the region wh-re 
the path differenceAR applicable to 
a curved earth surface is less than 
A/2. 

b. For ranges greater than 3000», 
it was necessary to include effects 
of refraction due to the troposphère 
in order to account for echo power 
versus range. The value of k of k/3 
showed up as a useful averege for 
effactive range calculations, but 
effects of the atmosphere caused 
received power to vary between R-J* and 
r-12 for AR less than A/2. 

o. If A R>A/6 (calculated for 
normalised earth radius of V?)« the 
received power varied as R-i*, where 
N<8| if on the other hand AR<A/6, 
it was found that N>8 with »axlau» 
N approximately 12. Changes ln N are 
attributed to changea in bean curva¬ 
ture caused by variation in meteoro¬ 
logical conditions. 

d. For path length differences 
greater than a/2, nodes and antinodes 
were observed as a function of range. 
The aeaeured portions of the nodes 
and antinodea depend on trananitter 
wavelength, and occur at the positions 
predicted by ray theory and a smooth 
dielectric àurface (for the sea). 
The envelope of the peaks in the 
interference pattern vary as in 
accordance with theory. ^ 

e. The dielectric properties of 
the ground, the ice, and the water 
surfaces had no recognisable offset 
on received power, preaiusably because 
tbs heights of the antennas and the 
targets ware saw 11 in comparison with 
the teat range. Even the choppy water 
in the Flensburg Inner Fjord had 
practically no affect on the curve of 
received power versus range for low 
a «tanna heights and ranges of less 
than 10,()00 n. 

Ships - For ships (geocMtrioally 
complicated reflector shapes), the 
dependence of received power on range 
was found to be strongly influenced 
by Ship aspect angle. The following 
observations were made for ranges of 
500-10,000 » on a JOOO-ten vsasel 
illuminated from astern. 

Range Dependence 

S-Band R<1500m 
C-Band R<1500m 
X-Band R<1500m 

1500m<R<5000m R>5000m 
1500m<R<7000m R>7000m 
1500»<R<10,000m — 

-2 
An R dependence has been observed in 
the received power from several small 
boate and ships. When it exists, it 
seems to be associated with aspect 
angles for which back scattering from 
flat surfaces would tend to be prom¬ 
inent. The wavelength dependence for 
the transition between the R-** and R“8 
regions above is, in general, consis¬ 
tent with theory» that is, for a 
decrease in wavelength, other condi¬ 
tions being equal, the ranges between 
the regions of differing range ratios 
are expected to become longer. 

Future Programa - The previously 
decribed measurements program was 
supported under contract with the 
West German Navy, and Beck is current¬ 
ly seeking support for further radar 
measurement studies. He is, however, 
performing étudiés in connection with 
obtaining refinements in radar absorb¬ 
ing material to further improve the 
El tro product line. 

Several radar measurement systems 
ere presently under development for 
the Germen Ministry of Defenes, and 
Beck hopes to expand the swrkat for 
these systems. There are three quite 
flexible types of systems under devel- 
opment: one that is truck mounted 
for ground mea sur estent s, another for 
sblp use and the third for aircraft 
installation. Each system provides 
for simultaneous measurements at S, C 
and X-bands with horisontal polarisa¬ 
tion. The radars include A-scope and 
PPI presentations and facilities for 
read-out of pulse counts versus range. 
Stetistloel processing equipment is 
svailable so that average values can 
be automatically printed out ea a 
function of range. Antenna speeds, as 
I recall, are variable and operate 
between approximately 2 and 20 rpm. 
Instrumentation la Included for re¬ 
cording humidity, temperature, wind 
speed and wind direction automatlcklly 
on the radar data sheets. (M,if.Long) 

jEPBMiHgffiit mmm 
Chali 
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Tl»e annua 
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annual Genera1 Meeting of the 

Occupational Psychology •action of the 
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BPS Is marked primarily by announce¬ 
ment of newly elected officers and a 
major address by the outcoing chair¬ 
man (prealdent). This year's meeting 
was held at Blrkbeck College, London 
Unlveralty, on December 2nd. Dr. Alec 
Martin, a psychologist at the Ministry 
of Labour, was Installed as Chairman 
for the coming yearj and, Professor 
Albert B. Cherns gave the Chairman's 
address, entitled "Putting Psychology 
to Work." 

Cherns, who la one of England's 
more influential psychologists, until 
recently has been head of the British 
Social Science Research Council. He 
now has assumed a newly established 
Chair in Social Science at the Univer¬ 
sity of Technology, Loughborough, 
Lelcostershlre. The timing and con¬ 
tent of Chema' paper was particularly 
appropriate, as he discussed a problem 
area in psychology which will form 
the basis for his new reaearch unit 
at Loughborough. In essence, Cherns 
Is concerned with the failure of social 
scientists to apply or utilise fully 
their fund of technical knowledge in 
the real world. His concern is not 
with fostering applied research, per 
ae. Rather, the basic Issue la that 
there are few social scientists en¬ 
gaged in what corresponda to the 
"engineering or development" function 
of the physical sciences, and that 
there la no provision for training 
individuals In this area. Two sep¬ 
arate dimensions of thla problem were 
diaouased at some length. 

First, It is Cherns1 contention 
that applied work In paychology often 
fails to make the contribution «hieb 
it might because of a failure to give 
sufficient consideration to the total 
system in which the results are to be 
utilised. He illustrated this point 
with an example drawn from bis own 
reaearoh experience. Hare, a study 
of training attrition in the RAP was 
carried out which .vaulted in recom- 
nendatlons for change in the organi¬ 
sational structure of a large training 
command. The study was technically 
sound, and the recommendations highly 
appropriate at the level of the train¬ 
ing station. However, the recommanda¬ 
tions could not he ImplssMnted as they 
would have created an even greater 
problem for the RAP as an organisation 
by throwing the osroer ladder for 
instruotore out of line. Thus, the 
failure of this research effort was 
due to a lack of attention before the 
study wee started to the boundaries 

or basic perimeters of the system con¬ 
cerned. While this point should be 
self-evident, Cherns presented ample 
corroboration of its neglect to date 
in Industrial psycholegy. 

Beyond the problem of selecting 
the proper frame of reference or 
system in which to undertake social 
science research, Cherns advocstss 
further eyetemic work on the mechan¬ 
isms of applying rsaearcb results. 
He seta forth three ways in which 
results of psychological research are 
applied or used» (l) by change in 
the climate of opinion, (2) by dif¬ 
fusion, and (3) by deliberate planned 
application. 

Aa a classic example to illus¬ 
trate the impact of "change in the 
cllmete of opinion" on the application 
of psychological research findings 
over the yeara, Cherns revlowed devel¬ 
opments in the area of industrial 
productivity since 1915. A report of 
the Health of Munitions Workers Com¬ 
mittee wee issued at that time which 
disclosed that there was not e linear 
relationship between hours of work 
and output. Cherns considera this 
report (startling at the time) had 
sufflclant influença on attltudoa 
and opinion to pavo tho way for much 
of tho induatrial paychologlcal 
raotaroh which undarllaa what la now 
traditional swnagament practica. The 
most common moans at praaent of lat- 
plementlng aoclal aolanca reaearch 
findInga by SMana of "climato changa" 
la through couraoa for sMnagara In 
bualnoaa and induatry. Howavar, with¬ 
out quoatlon, thla la a time-conaumlng 
and drawn-out procoaa. 

"Diffuaion" la aaan aa a more 
rapid but also mora dangerous mech¬ 
anism for implemsnting appliod social 
science reaearch. Diffuaion occurs 
through mobility of managara, super¬ 
visors, oto,, in industry. Procedures 
and programs which have worked In ona 
setting are applied in a now organi¬ 
sation. Unfortunately, a program 
developed within the total system 
complex of one organisation may ha 
quite inappropriate whan lifted out 
of oontoxt and eatabllahed in another. 
It ia hare that Cherns aass the most 
common misapplication of aooial 
aolanca reaearch. 

To data, "deliberate action" In 
application of raeoarch reaulta ia 
ooneldered, for tho moat part, to have 
taken place only under an unueual eat 
of circumstances. Chema traced the 
development of five fields of 
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psychological research - ranging from 
large-scale aptitude and ability test¬ 
ing through human factors - which are 
highly active today In Industrial 
settings. In each case, the develop¬ 
ment and application of fundamental 
psychological knowledge in the speci-_ 
fic research area was precipitated by 
a significant wartime need. Thus, it 
would sppear that the optimal condi¬ 
tions for deliberate application of 
research in the past have been: (a) 
a crisis of national proportions, 
such as war, (b) an adequate supply of 
trained persons to undertake the re¬ 
quired research, and (c) an identity 
of the sponsor and user so that the 
invescigator assumes an integral role 
in the organisation or system. How¬ 
ever, the transition of the wartime 
advances to industry typically has 
occurred through the processes of 
"change in climate" and "diffusion." 
Cherns quite obviously is of the 
opinion that this need not and should 
not be so. 

In a parenthetical diversion 
during the paper, Cherns gave some of 
his notions on the basic research - 
development dichotomy. Hot only does 
he consider the familiar research - 
development - production model to be 
an Improper conceptúalieatlon of the 
process through which psychological 
research la applied, he pointa out 
ttn't studies have shown that this 
model does not truly describe the 
process in any area of industry or 
technology. In the same vein, he 
rejects the argument that social 
sciance research cannot be applied 
becouae the algnlficont fundamental 
studias have yet to be carried out. 
It would appear that Cherns advocates 
a blending of basic snd applied re¬ 
search with a continual faedbaak which 
Is not handicapped by artificial di¬ 
chotomies. 

Cherns* address was well prepared 
and extremely well delivered. The 
message he wished to convey came 
through not so much because of start¬ 
ling new Ideas, but through his organ¬ 
isation end logic. The vary putting 
together of facts "everyone knows" 
outlines an important and neglected 
problem which must receive far more 
formal attention than it has in the 
past if psychology Is to make the con¬ 
tribution which many believe is pos¬ 
sible. Cherns and his new unit are 
devoted to a calculated effort In this 
direction. 
(j.t. Rasmussen) 

MISCELLANEOUS 

The Engineer's Day 
The problem of attracting capable 

young men and women into the engineer¬ 
ing profession seems to be as critical 
in the UK as in the US, judging from 
the sise and quality of "The Engineer's 
Day" program at the Science Museum, 
London. This two-months-long "careers 
exhibition" is being presented by a 
group of nationalized bodies and 
Lritish Government departments with 
the cooperation and support of the 
Council of Engineering Institutions 
and the Confederation of British In¬ 
dustry. 

On the Museum's ground floor, 
over 7000 ft2 have been given over to 
the exhibition. A series of displays 
presents the lives led by engineers of 
all kinds against the background of 
their work. Civil, mechanical, elec¬ 
trical, transport engineers, etc., 
are depicted as constantly dealing 
with people and their needs. Some 
examples of the displays are given 
below. 

A transparent model of the recon¬ 
struction now under way of the Oxford 
Circue Station to accommodate the new 
Victoria (subway) Line is exhibited 
next to a series of photographs which 
show the progress in various aspects 
of tunnel construction. An experi¬ 
mental line of twin tunnels, one mile 
long, Is shown wherein two types of 
tunnel construction were tested. In 
one, the tunnel wall is lined with a 
form of flexible-jointed cast-iron 
lining which requires no bolting or 
grouting. The other type is lined 
with concrete segments. Both well 
liners are mcpended under pressure 
against the clay. 

The engineer in medical research 
is illustrated by a aerlee of slides 
on "Myoelectric Control of an Artifi¬ 
cial Hand." An accompanying coamientary 
describes work done by the Medical 
Research Council at Vest Hendon Hos¬ 
pital and at St. Thomas' Hospital 
which led to the development, at the 
Atomic Weapons Research EatabliehsMnt, 
Aldermaston, of a miniaturised control 
circuit and artificial hand. The hand 
Is controlled by myoeleotrlo currants 
— the ouvrants which normally stimu¬ 
late muscle. Operating signala are 
taken from muselea remain*ng In the 
forearms of amputees by surface elec¬ 
trodes in the socket encasing the 
stump. The system consinta of the 
artificial hand, an electronic control 
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unit, and a rechargeable battery. 
The National Coal Board haa con¬ 

structed a auri'rce control room for 
the automated coal mine of tomorrow. 
An operator alt« at a conaole at the 
exhibit, aurrounded by TV ecreena, 
control buttons and telephonea, Ae 
the ectlvitiea in the mine proceed on 
the TV acreena, the operator performs 
a aequence of control function« for 
the benefit of the audience. 

In general, the exhibit consista 
of hardware, filma and slides with 
commentary, and working models. Each 
exhibit la staffed by one or more 
engineers who answer questions and 
hand out well-prepared brochures on 
opportunitlaa with hla service or 
department. In all, there are about 
17 exhibits. 

After viewing the regular 
exhibits, the visitor reaches the 
"Hall of Industry," where there Is 
time for thought and questions before 
leaving. Amid displays showing par¬ 
ticular products selected for their 
interesting technical features and 
good design (a.g., a precast unit of 
structural concreta, a ship's propel¬ 
ler, an auto chassis, a segment of 
the cast-iron type of tuba lining for 
the Victoria Line), representatives 
of auou bodies as tbs Central Youth 
Employment Executive of the Ministry 
of Labour and the Council of Engin¬ 
eering Institutions are available to 
discuss oarsar opportunities. Advics 
and information on tha various routes 
by which one can become a professional 
snglnaar aia also available. 

The exhibition was augmentad by 
a aariaa of lecturas and filmo in a 
nearby auditorium. A typical lecture 
title was "Building the Channel TunneL" 
Included in the films presented every 
10 minutes werel "Men of Power" 
[work and training of engineers In 
the electrical supply Industry)i 
"for*at Products Reaeareh" (Govern¬ 
ment reeearch in timber technology)! 
"Teat Plight 263" (research behind 
high-speed teat fllghte)i "Creativity 
at School*' (technology projects at 
Sevenoaka School )i and "Raw Minds for 
a New World" (national attitudes to 
science and technology). 

finally, it should be noted that 
on axosllent brochure had been pre¬ 
pared for each visitor, which deeerlbee 
tha reasons for the exhibition, pre¬ 
sente some photographs of engineers 
at *.ork, mans ions their aceo* pllah- 
rnMWta, and quotes opinion« on the 
proi«selon by many noted professional 

engineers. (H.E. Williams) 

Politics in Education 
Two situations have occurred in 

recent months on this side of the 
Atlantic which illustrate extremes in 
the spectrum of politics in education. 
On the one hand, studenta in Sweden 
were without teachers when the Govern¬ 
ment locked out the faculties (they 
are civil servants) in retaliation 
against a teachers' strike primarily 
In the gymnaaluma (advanced high 
schools). At Stockholm's Royal Insti¬ 
tute of Technology, this meant that 
the faculty could not get into their 
officea and studsnta could attend 
laboratories only whan atudent assis¬ 
tants wara in charge. At the grade 
school level, students were required 
to spend regular hours in the class- 
rooma, but could do ae they pleased. 
Listening end dancing to music from 
transistor radios were very popular. 
In the end, the gymnasium teachers 
got a little more pay and the doora 
wäre unlocked. Several weeks later, 
the Swedish Government still had not 
decided whether the teachers were 
expected to make up for lost time or 
■imply cover a little lesa material 
this year. 

On the other hand, in Israel, 
undergraduate students at the Technion 
went on strike over a proposed in¬ 
crease in fees of about ten percent. 
While atudent leaders met to discuss 
the leeuea, the rest went on vacation. 
Wben the faculty threatened to force 
all to repeat the semester unless they 
returned in time to fulfill a minimum 
requirement of lectures and laboretory 
sessions, the students decided to 
return, but not until they bad taken 
their annual, two-day Hanukkah holidqyl 
(H.E. Williams ) 

jgafsjjgBLNgres 

At the annual Anniversary meeting 
of the Royal Society, the President, 
Prof, P.M.S. Blackett, predicted that 
Britlab acienoe should benefit from 
the growing number of contacts between 
the Society and the Government. He 
■aid he would welcome the extenaion 
of tbeee working contactai howovor, 
it woo equally important that the 
Society should posees« a strong inde¬ 
pendent base from which to operate, 
with adoquoto financio 1 support from 
privóte eourcea. following the move 
lost year to open tha ronko of the 
Sooioty to applied solentlato«Blackett 
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announced the avard of three medala for 
work associated with engineering 
design. These go t*> Sir Wllllaai Penney 
(Chairman, UK Atomic Energy Authority), 
Mr. Christopher Cockerell (inventor 
of the Hovercraft), and Mr. Alec 
Isaigonls (Technical Director, British 
Motor Corporation, and designer of the 
"Mini" and "1100" automobiles). A 
new gold medal and prise of klOOO, to 
be awarded annually for an "outstand¬ 
ing contribution to the advancement 
of science, engineering or technology 
leading directly to Increased national 
prosperity," was also announced. A 
sum of 120,000 has been donated by the 
Mulla-d Company for this purpose. 

The French and German Governments 
have come to an agreement to build a 
high flux nuclear research reactor at 
Grenoble. The coat, estimated at 
160 million francs (132 million) will 
be Jointly shared by the two countries, 
and it ia contemplated that the 
reactor will begin operation in 1970. 

Sweden and Britain have just com¬ 
pleted joint experiments In the evalu»- 
tioi of "heed-up" displays in aircraft, 
at <ha Minerva Laboratories, Treforeat. 
The British equipment has been devel¬ 
oped by Specto Aviation, Peltham, and 
Elliott Flight Automation, Rochester. 
The Swedish companies participating 
were Svenska Radio and the SAAB com¬ 
pany. 

The French Coralie rocket has bad 
a second experimental firing in the 
Sahara and reached a height of 35 mllaB. 
The rocket will be the second atage 
of the combined Europa I apace rocket. 

The Royal Military College of 
Science, at Shrlvenham, Wiltshire, ia 
seeking the right to confer ita own 
degrees, which now are granted by 
London Univeraity. If this autonomy 
la achiovad, the College plana to 
slant ita syllabus towards subjects 
of praoticel army application. A 
paaa degree has been stfcatltuted for 
tha Higher National Diploma as the 
minimum qualification for associated 
membership of the Institution of 
Máchenles1 Engineers, and the Insti¬ 
tution of Electrics! Engineers, for 
which offioera of the Royal Electrical 
and Mechanical Engineers (RENEs) must 

qualify. 

A grant of «2,000 (fcl-|2.80) has 
been made to the Hatfiald College of 

Technology for the establishment of a 
Notional Reprographic Center for Docu¬ 
mentation. The Center will be con¬ 
cerned mainly with photographic 
nethoda of reducing original documente 
to microforma for atorage, handling, 
retrieval and enlargement. 

Hawker Slddeley Dynamica ia manu¬ 
facturing receiving statlona for 
taking pictures fromweather satellites. 
The British Meteorological Office have 
bought five of these stations| and, 
Cyprus, Singapore, and the Maidive 
Islands alao have installed them. The 
receiving apparatus ia housed in a 
10 ftz wooden hut, weather-proofed for 
any climate, and only one operator ia 
needed to point the corkscrew aerial 
on the bearing over which the satel¬ 
lite will paaa. The satellite's sig¬ 
nal awltchea on a photoduplicating 
machine which will show cloud forma¬ 
tions over a 400,000 mlle^ area of the 
earth's surface. 

An inter-university link ia being 
established between the Universities 
of Lancaster and Sussex with the 
proposal to establish a joint center 
of Operational Reaearch. The plan la 
that OR departments at both universi¬ 
ties should share staff, and work 
jointly in the North and the South on 
research proJacta. Soma of the plana 
presently under dlscuaaion are that 
specialist ataff ahould lecture at 
both univeralties, that students who 
earn their Maatar's degree at one 
University should earn their PhD at 
the other, and that raaearch projects 
where national problems are involved 
might be shared. 

A Chair of Telecommunications 
Systems is to be established in '.he 
Dept, of Engineering Science, Unlv. 
of Essex, ifter an agreement between 
the University and the General Post 
Office. 

A full-ace la model of the Con¬ 
cord supersonic airliner is under con¬ 
struction for exhibition at the Paris 
Air Show next May. Costa are being 
borne by the four main companies 
engaged on the aircraft - British 
Aircraft Corporation, Bristol Slddeley 
Engines, Sud Aviation a .id Snecna - 
together with other aub-oontraotora. 
The Ministry of Aviation, on behalf 
of the Royal Navy, has placed an order 
of m million with Westland Aircraft 
for the development and sup ly of 
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Vastland twin-engined hellcoptara, 
aohadulad for eervlca early In 1969. 
The naw helicopter la e varalon of 
the Sikorsky Sh-3D or "Sea King," 
powered by two Bristol Siddeley Gnome 
1400 gas turbinas. It baa a haavy 
load carrying capacity, which will 
make It suitable for carrying 20 fully 
equlppad troops as wall as for an 
anti-submarine weapon system and other 
naval tactical tasks. 

Sir William Penney. Chairman of 
the United Kingdom Atomic Energy 
Authority, will leave his present post 
In October to become Rector of the 
Imperial College of Science and Tech¬ 
nology, London, a position which has 
bean vacant since the death of Sir 
Patrick Llnatead three months ago. 

Prof, Sir VilliB Jackopn. fftS, 
Head of the Department of Electrical 
Engineering, Imperial College of 
Science and Technology, London Unlv., 
heads the Naw Year's Honours List. 
Ha will be a baron in recognition of 
his services to technology. Other 
names of intarast in the scientific 
field honored in the List are 
Frederick Bawden. Director of the 
Rothempated Experimental Station 
(Knight), Michael Perron, Chairman 
of the Walloon» Foundation (Knight), 
and Prof. Ronald Tunbridge■ Professor 
of Medicine, Univ. of Leeds (Knight). 

standard of training in aviation medi¬ 
cine of RAF medical officers. Seven- 
month courses are to be held at Farn- 
borougb, and a naw designation - 
"flight medical officer" - will be 
ueed by successful students. 

Dr. Daphne Jackson, lecturer in 
physics at the Univ. of Surrey, has 
become the youngest Fallow of the 
British Institute of Physice. She 
worked for a year as a Research Assis¬ 
tant Professor at the Univ. of Washing¬ 
ton, Seattle. 

Dr. Brian Warner, a research 
fellow in the Dept, of Astrophyaica, 
Oxford Univ., io to leave for the US 
next year to Join the Maodonald 
Observatory team studying Mora in 
preparation for a landing on that 
planet. 

Dr. D. Brandon baa taken a posi¬ 
tion as Associate Professor in the 
Institute of Metals, The Teohnion, 
Haifa, Israel. 

Prof, P.At Bifty ha. formed a 
new department - Theory of Materials 
- in the Faculty of Metallurgy, 
Sheffield Univ. With bim are Dr. J. 
Eshelby (Reader), Brian Gale, on 
leave from NPL, and two senior re¬ 
search fellows. An MSc program will 
start next fall. 

Dr. M.R, SamPford, presently 
senior principal scientific officer 
in the Agricultural Research Council 
Unit of Statistics at Edinburgh Univ., 
has been appointed to a new Chair 
of Mathematical Statistics. 

t, the Swiss managing 
director of the European Centra for 
Space Technrlogy, at Delft and 
Noordwijk, has submitted his resigna¬ 
tion which will be effective 1 January. 
He is reported in the London Times to 
have declared that he cannot work 
with the funds avallsble. 

Air CpMqdPTS H,L, Roxbqrgh, 
Consultant adviser in aviation medi¬ 
cina at the RAF Institute of Aviation 
Medicine at Faraborough, has been 
appointed Professor in Aviation Medi¬ 
cine there on the recommendation of 
the Royal College of Physicians of 
London. This is the first professor- 
ahlp awarded to an RAF medical officer. 
The appointment follows a decision to 
increase both the extert and the 

Prof. K.M. Wrjgfat, Professor of 
Mathematics at the Univ. of Aberdeen, 
has been appointed Principal of that 
University. 

Technical Reports of QMRL 
The following reports havs recent¬ 

ly been Issued by ONRL. Copies nay 
be obtained gratis by Defense Dept, 
and other US Ooverna»nt personnel, 
ONR oontrectora, and other Aswrloan 
scientists who have a legitimate 
intereat. However, because of the 
frequent content of proprietary and 
prepttbllcatiaa information, the 
reports cannot be sent to librarle« 
or to cltiaena of foreign countries. 
Requesta for ONRL reports should be 
addressed tot Commanding Officer, 
Office of Naval Research Branch Office 
Box 39, Fleet Post Office, NY 09510. 

ONRL-51-66 Payehology at the Techni¬ 
cal University of Norway, 
Trondheim, by 
J.A, Rasmussen 
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ONRL-52-66 

ONPL-53-66 

ONPL-54-66 

ONRL 55-66 

ONRL-56-66 

ONRL-57-66 

CNRL-58-66 

I 

Services Electronics 
Rssssrch Laboratory 21st 
Anniversary Open Days, by 
P.D. Meycock 
Sons Notes on Medical 
Education in Great Britain 
by I.N. Mensch (U LA, re¬ 
serve training with ONRL) 
Some Solid State Physics 
in Basel, Freiburg and 
Strasbourg,by B.O.Séraphin 
Some Research in Materials 
in BirsiinghaBi.by J.B.Cohen 
Jet Engine Exhaust Smoke, 
by H.L.Seligmiller 
Studies in Vest Germany on 
Microwave Propagation and 
Scattering Over Water, by 
M.V. Long 
Psychology at Gotenborg, 
Sweden i The Institute of 
Education, The Psychotecb- 
ntcal Institute, by 
J.E, Rasmussen 

The following oonterencr report¬ 
are releasable to European scientistsi 

ft ... 

ONRL-C-28-66 XXth Plenary Congress 
of the International 
Commission for the 
Scientific Exploration 
of the Mediterranean 
Sea, Vy J.D.Costlow, Jr. 
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Both ONB and its London Branch have recently- 
celebrated their 20th anniversary. The 
editors of ESN considered this to be an 

appropriate occasion for a general article describing the history and present 
function of the London Branch. Dr, Peter King, who recently completed e period 
of service as Chief Scientist at ONRL, very kindly consented to undertake this 
task and has written the following paper. 

ONR LONDON - THE NAVY1S INTERNATIONAL SCIENTIFIC EXCHANGE 

The Office of Naval Research Branch Office, London, operates a unique service not 
only for the Navy but also for the broader American scientific community. The 
professional staff of ONR London, which includes Navy officers as well as civilian 
scientists, provides a direct link between European and US scientific research. 
Through regular visits to scientific and technical establishments in Great Britain 
and Europe and through attendance at international scientific meetings, ONR London 
personnel maintain communication pipelines which provide a steady two-way flow of 
information on scientific progress between this country and abroad. 

ONR London, like its parent, ONR Washington, is a descendant of the World War II 
Office of Scientific Research and Development, which during the war forged a new 
partnership between the Federal Government and the American scientist. The suc¬ 
cess of OSRD stimulated the Navy to establish its own permanent organization which 
would continue this partnership and insure the technological evolution of the 
Navy beyond the end of the war. The Navy was considerably aided in this effort 
by the publication of Vannevar Bush's influential report, "Science, the Endless 
Frontier," in July 191*5 in which he urged that government support and participa¬ 
tion in science be continued beyond the end of the war. The Office of Research 
and Inventions, which had already been bet up by the Navy in May 1945, was trans¬ 
formed by Act of Congress into the Office of Naval Research in August 1946 when 
it became the first Federal agency with the primary mission of supporting scienti¬ 
fic research. 

The need for international exchange of scientific information was also noted by 
Dr. Bush in his report. He stated that "increasing specialization of science will 
make it more important than ever that scientists in this country keep continually 
abreast of developments abroad." This was spelled out even more cogently by the 
Steelman Report, "Science and Public Policy," published in 1947. This report 
stated: "Even when conditions of free scientific publication exist, there is 
often a considerable time lag between completion of the research and publication. 
Moreover, it is important that research workers be aware of similar or overlapping 
interests at an early stage in the work in order to make plans for cooperation or 
for cross-checking results." 

As it happened, OSRD had established a London Mission in 1940 for the exchange of 
war research information. It was logical to continue this function under ONR. 
In fact, the jurisdiction of OSRD London was transferred to the Navy in March 1946 
before ORI had become ONR. The transition was made even smoother when Dr. Holbrook 
M. MacNeillie, who had headed the OSRD London Liaison Office, was appointed the 
scientific director for the new Navy London office. The first Commanding Officer 
following him was Commodore Robert E. Robinson, Jr. The Commanding Officers 
following him were Captains James P. Clay, Phillip D. Lohroann, Phillip S, Creasor, 
Bernard H. Meyer, Bradley F. Bennett, John K. Sloatman, Jr., William W. Schaefer, 
and the present incumbent. Captain C.T, Froscher. 

The scientific directors who followed Dr. MacNeillie were Drs. Daniel B. Clapp, 
Charles E. Sunderlin, Maurice E. Bell, Samuel R. Aspinall, Gerard F.W, Mulders, 
David M. Gates, Howard E. Page, Immanuel Estermann, Peter King, and the present 
incumbent, Mr. Aubrey Pryce. 

The initial objective of ONR London was to collect information on European 
research. Its mission, as originally stated, was to establish and maintain 
liaison with all scientific research agencies in free Europe and adjacent areas 
outside the Iron Curtain in order to keep the Navy Department, and especially the 
Chief of Naval Research, Informed of all scientific endeavors in those areas. 
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Right from the start ONRL realized that it must develop an image of a truly 
scientific activity rather than an intelligence arm of the US government. Such 
an image was of crucial importance to the success of its mission. 

A key element in achieving this success was the establishment of a policy of 
employing scientists highly respected in their fields. About 12 members of the 
professional staff are civilians from academic positions of the rank of full or 
senior associate professor or from government positions of corresponding profes¬ 
sional standing. About 60 percent of this group are from universities and non¬ 
government research agencies. In most cases they have already established repu¬ 
tations in Europe, which gives them ready access to the academic community of 
Europe. Since they are not associated with military activities, they are in a 
good position to have a free exchange of scientific information with their col¬ 
leagues, The remaining 40 percent of the civilian staff comes from ONR or other 
government activities. In addition, there is now an eleven-man military contin¬ 
gent. All of these officers have graduate training in various technical fields 

and two hold a PhD degree. 

None of the civilian scientists remains for more than two years, with the usual 
stay from one year to 18 months. This rapid turnover is deliberate to permit the 
hiring of outstanding professors who can stay away from their universities for 
only one academic year plus two summers. The usual practice is to accept employ¬ 
ment at ONRL during a sabbatical. Another reason for the short-term employment 
is that ONRL wants scientists who are actively engaged in research. If such 
ocientists remained away from their work for an extensive period, they would be 
removed from the main stream of research in their fields and their effectiveness 
in the exchange of information would rapidly decrease. 

The qualifications for a scientific officer on the staff of ONRL were probably 
best set forth by Dr. C.E. Sunderlin, one of the early scientific directors of 
ONRL. As Sunderlin describes him, the successful scientific liaison officer must, 
of course, be competent in his own special field. This means he must have inti¬ 
mate knowledge of all important research in his field in the US, for otherwise he 
cannot judge the importance and timeliness of research in Europe. He must possess 
sound judgment as to the relative importance of new developments. Sunderlin saw 
the scientific liaison officer as a man riding twin horses -- eager to do research 
himself but confining himself for the moment to the research of others. 

In the early years of ONRL the work of the office centered on Great Britain. This 
was due not only to the fact that it took over the work of the OSRD London 
Mission but also because Great Britain, unlike most of the European countries, 
had not been occupied. Many of its research laboratories continued important 
fundamental research in spite of night bombing, V-l's and V-2's, and the rigors 
of war. Research work rapidly assumed a peacetime character in the UK, and 
university enrollment practically doubled during the first three postwar years. 

Gradually, however, the other countries of Western Europe rebuilt their programs 
of fundamental research and began to restock their supplies of scientific an 
technical knowledge and personnel. National scientific °r«8nlz*tJon- 
appear in these countries. In France it was the Centre National de la *«^che 
Scientifique (CNRS). Belgium, Holland, Italy and Spain established similar organ¬ 

izations . 

German science was a special case. It had to be revitalized under »ilitary 
government and within the restrictions of inadequate laboratories, libraries and 
nersonnel. Nevertheless, ONRL discovered that in the early postwar years five 
to ten thousand scientists in Germany were engaged in some kind of research, and 

that the results of this research were largely unP“b“*b®d*. .Sychnr*!*"r^ qNRL 
have gone unnoted for a long period without the scientific liaison work of ONRL. 

European science made a remarkably rapid recovery and by the early 1950's was 
back on its feet. It was now ready and eager to absorb data on US re**®^b* 
This meant that ONR London not only had to collect material but also impart info 
»0t*on°oti A.^rlcan progr... to th. iurop..o .cl.ptlflc oo™l.y .. «.U. 
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inst i tut 1003% ncT* labora tories. St*ff eVen TOr* Vel«°- they visited European 

»■s'KlvBr^är^additTnn*!*«6 ^utu*1 ^•'«pon-! DevelopMent Program vaa initiated, ONRL 

thav orten ont .1 ,TC rtttarch ari development programa. In addition. 

national ntgÔ«l"l“L °r ~‘b"* ^ MT° *" other inter- 

foñmrírni1.i^,^'í;„''r'rr' f,0r lht o*1**«1"* °{ ™s London and th. major 
technlnue vhiih'lâ iê rii ' aciantific archange program. ONRL haa developed a 

th,ng,?U,)Evarything*í.fbB.od"on*thã*parâõnoietouch. ^ ^ b—"-»ing 

wîi^g ’•fco"-ttorîes11andOâtîIniïÎg,scîeîïifïctmeeMÎ«er,TObt0ln9 lnformatlon bV 
300 laboratories in Europe are vi.îtld îy îhî oîïî lîîîf ^ year'/PProxlmBtely 

and gov.rnm.nt lahoratorie. ....^,^.'^“í.-^iiir-eiÍn'g.^ñí ^"’AZ 
About 270 cities outside of London bave been visited at least once PieV»r, 

1 addiuo^o0 III ^or^eit^rr^perr^it^r4^:";^?!!;.^"^8^“1”* 
countries of southeast Europe and the Middle r»«* 1. e »cientista visit the 

US Government and scientific community onlv and will nnt he^ r«Ported to the 

When an CNRL scientist obtains information which he believ«. ^- „e i 
aciantific program ,„ ,„. Navy, ha report So finSi™ ti i tlAÍZ lT ° 
h^^rioTS.^ rr“ri "i.'ï” lnf<"'“tion. In acme In.t.nc.a a îott.i'iîil 

” ÎÎÜ r.r.'^r,h.°r».e*n”i;1 lnt•"■>•> •» *° all tho.e involved 

.h,en .i,““^vr.o‘i;:,ifh:uo:,i?'trori;r.f:Tni1i:f:o1MÍ.''*pii: us'dr’ 

scî:^r^ri:.::;;h:^d^oîoiît:rc;o1ior:r;s: ;MR8dlîî"otope9 in8 ° 
The number of these reports avefLes about lîo L University of Bergen.» 
étant since 1950. »verages about 150 per year and has been quite con- 

Finally, material which is of general scientific interest is nub ished «•>, 
inexpensi * ®ly produced EuroDean Sf5 4«n+-4 r» *■ j ,,. puDa.lsned in the 

Th,. highly i..pd.hi. pnfssM?MWHf-;d.rt:: “.ín^ítr^;;^ 
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over a uup of coffee, has steadily increased its circulation in recent years, a 
significant indication of the major service performed by ONR London for the 
American scientific community. In 1955, this publication went to about fourteen 
hundred addressees. Presently ESN goes to over 7,000 individuals in government 
agencies and research laboratories, ONR contractors and scientists in the US. 
The publication is not distributed to the press in order to prevent reprinting 
or dissemination of the material contained in it beyond the scientific community. 
Each issue carries a statement that the material is "not par', of the scientific 
literature," 

ESN, which contai >s a minimum of ten scientific articles in each issuo, has been 
edited for some time by Vic orla Hewitson and a scientist on the Londo.' staff who 
takes on the duty for six months at a time. There is no question that it contains 
valuable scientific data and shrewd analysis of European research capabilities 
available in no other publication. As a check to see whether ESN is consistently 
useful to its recipients, a survey was made a few years ago in which each recip¬ 
ient was required to state whether he wished to continue receiving it. More than 
9f> percent of the addressees replied in the affirmative. 

One reason for the popularity of ESN is that ONR London is me only agency of the 
US Government engaged in foreign scientific liaison on such a broad basis. The 
State Department science attache office in any given country is not generally 
staffed with a large number of experts in various scientific fields, and in addi¬ 
tion they are somewhat restricted by national boundaries, which limits their 
detailed scientific coverage. The overseas offices of the other military services 
do not engage in scientific liaison of the same nature and scope as that provided 
by ONR London. There has been no need since all of these agencies receive the 
reports from ONRL, 

In addition to the reports prepared by the ONR London staff, the office transmits 
to the US copies of scientific documents published in Europe. About 2,500 titles 
per year are sent, although only a few copies of each report are distributed. 
About 75 percent of these documents originate in the UK, with other countries 
providing only a very small number. The reason for this is that the research 
report appears to be an Anglo-American invention and has not yet been adopted on 
a large scale by other countries. 

Expediting the flow of technical information from the US to Europe is an equally 
important function of ONRL. Many of the European publications available to ONRL 
for distribution to the US are being received in exchange for US documents dis¬ 
tributed by ONRL. Moreover, the American documents serve as an "admission ticket" 
to European laboratories and facilitate the acquisition of the scientific infor¬ 
mation which forms a basis for the compilation of ONRL1s own technical reports. 

About 7,000 research reports are received by ONRL each year from ONR contractors 
and a number of other government agencies. These are generally technical and 
annual reports which the scientist has prepared for the agency which sponsors 
his research, and other reports which the responsible agency considers appropriate 
for European distribution. Since an average of 15 copies of each report is sent, 
this means that ONRL receives more than 100,000 documents a year for distribution 
to European scientists. Only a small fraction of this number is sent to a routine 
distribution list. In the great majority of cases each report is scanned by an 
ONRL scientist who determines its distribution on the basis of his knowledge of 
the scientific interests of the recipient. Often these reports are sent to 
scientists who the ONRL liaison officer knows will have immediate uee for the 
information because of its relationship to the research they are conducting. 
Such personal and timely distribution of information is greatly appreciated by 
European scientists and is a major factor in the large amount of good will built 
up by ONR Lrnion. ONRL also handles requests from European scientists for speci¬ 
fic reports referenced in the publications they have received. In one year 300 
requests for reports were received from European scientists and virtually all 
were filled. ; t 

ONR London also assists scientists working under the ONR program in their visits 
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to Europe and European laboratories. This aid takes various forna such as suggest¬ 
ing laboratories of interest and assisting in making appointments. Many other 
scientists f; id it of value to discuss with staff members their plana and to 
exchange information on research activitien in Europe. These visits are welcomed 
by ONRL. Vi. ire possible, the same kind of assistance is given to European 
scientists planning to visit the US, In effect, ONRL has become a focal point 
for American scientiats visiting Europe end vice versa. 

ONR London also operates the Navy European Patents Program, administered by a 
Patent Counsel who can act for Navy systems commands and offices on patent matters 
arising in Great dritain and other European countries in connection with their 
foreign programs. He also advises on requirements and procedures in accordance 
with the laws of the various countries. This involves evaluating patent disclo- 
suret. from contractors who have made inventions during the course of their worJt 
and liaison with officers of foreign governments regarding the security classifi¬ 
cation of petent applications fil*>d in foreign countries. The Patent Counsel 
also receives and screens disclosures of inventions submitted by foreign inven¬ 
tors and assists interested agencies in negotiations with such Inventors. 

Although OVR London does not operate liku any othe ONR uranch office and is 
separated from ONR kashington by 3000 miles of ocean, it does not work l*1 ® 
vacuum. ONR London has already responded to the increasing emphasis in ONR of 
supporting research which has direct naval relevance. Until a decade ago, ONRL 
was interested almost exclusively in basic science, si ice European scientific 
research is most important in basic and fundamental are<s rather than in engineer¬ 
ing and development. Now ONRL is giving increased attention to more immediate 
naval developmental programs. This actually began about 1955 when ONR London was 
assigned the responsibility for monitoring the Mk'DP weapons development programs 
undeP Navy cognizance and the Naval Applications Division was established. The 
officers who carry out this function also represent the Chief of Naval Operations 

and the material commends. 

As ONR London beiane more involved with reporting on applied research and develop¬ 
ment in addition to basic research, its usefulness to Navy laboratorios and the 
material commands became more apparent. It was also obvious that to fulfil 
function ONR London must have on its staff officers and civilians with a broad 
range of technical and scientific specialties. This led to a new recruiting 
program established in 1965 by the Secretary of the Navy, in which scientific and 
technical personnel (GS-1I* and above) throughout the entire US Government inhouse 
R&D community were encouraged to apply for short-term employment (one to two years} 
at ONR London. It is believed that this program will not only provide career 
development opportunities for laboratory scientists and engineers to enhance 
their scientific potential, but also will benefit their purent organiaations and 
the Navy. (Employees remain on the rolls and payroll of their parent organiaa- 
ti.-,ns and return there upon completion of their tour in London.) The background 
of personnel'hired in this program ranges from bnlc research to systems engineer¬ 
ing. ONRL now has on its staff scientists whose background will permit them to 
devote their time to such fields as power and fuels in all their applications, 
vehicles and missiles, underwater acoustics and its relation to undersea warfare, 
and electronics particularly as applied to weapons, weapon systems, infrared and 
radar. When Peter King was appointed chief scientist for ONR Washington last 
August after serving two years as scientific director for ONR London, his replace¬ 
ment was Aubrey Pryce who has served for the past save al years in the Naval 
Applications Group in ONR Washington. 

The interest of the US in European science has certainly not abated. In certain 
areas European laboratories have clearly demonstrated superiority, both in tal.nt 
and facilities. Therefore, ONR London can be expected to maintain its value as 
a scientific listening post. Science magazine, recently describing the operetion 

of ONR London, stated it this ways 
"The very vitality of European science today puts ONR London's 
services at a premium, since in practical terms it is impossible to 
assess scientific developments from a vantage point 3000 miles away." 

(Peter King) 
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FI'EL CELL DEVELOPHBHT AT VARIA 4(iiiihll 

Varta, one of the world's largest 
battery manufacturers, produces all 
types of batteries, from the smnlleet 
sealed Ni-Cd to giant propulsion lead- 
acid ayrtems for trains. (Over 300 Ger¬ 
man trains are powered at 120 kni/hr 
with a 200-km range by Varts batteries.) 
Arnual sales for Varta are about 300 
ni Ilion DM (1 DM - $0.25). Their new 
central research laboratory at Kelk¬ 
heim (30 minutes by rail from Frank¬ 
furt), headed by Prof. H. Bode, was 
opened formally In September 19(,4. 
The laboratory's 225 employees art 
doing research on Ni-Cd batteries, 
alkaline batteries, Mn02 batteries, 
snd fuel cell systems. The laboratory 
is ultramodern with an abundance of 
expensive, sophisticated equipment 
competitive with anything the US has 
to offer. 

The fuel cell program Is headed 
by Dipl.Ing, F. Vfehree (an engineer 
with aircraft Industry experience). 
Fuel cell research began here in 1959 
with a small group which explored 
fundamental electrode proteeaea in 
conjunction with various academic 
eiforts. In 1961, the group moved to 
some Varts facilitiea in Kelkheim and 
Involved 25 persons covering virtually 
all fundamental aspects of fuel cells. 
In 1963 the research began to concen¬ 
trate on low-temperature low-pressure 
6N-K0H cello with nickel-nickel silver 
electrode.. Now, in 1967, the program 
has 90 people in three departments, 
Research, Development, and Production, 
at the new research laboratory and 
nearly 50 persons at the pilot produc¬ 
tion facility. The Research Depart¬ 
ment, headed by Dr. Hans Von Ddhren, 
has about 25 people, as does the devel¬ 
opment section. The remainder are 
involved in wlectrode fabrication and 
systems engineering and assembly. 

This fuel cell program la unique 
in many ways. First, Varta feels it 
must support fuel cell research as a 
defensive means to protect its position 
in the battery business. RAD funds 
for fuel cell, come "off the top" as a 
corporate levy. Second, the technolog¬ 
ical base in advanced electrochemistry, 
materials fabrication, and packaging 
technique make the fuel cell studies a 
natural. Third, the heritage obtained 
by collaborating with Prof. E.Justi 

ESN-21-2 

and Dr, A. Vlnael (Inst, for Technical 
Physics, Braunschweig) and with Prof. 
Dr, H, Gerlscher (Physical Chemistry 
and Electrochemistry Inat,, Technical 
High School, Munich), along with infor¬ 
mation exchange with Siemens, give 
Varta a technological base that is 
hard to exceed, 

Varta's existing systems are 
based on the popular DSK elactrode 
system developed by Justi end Vineel 
(Winael is now with Varts), A detailed 
discussion of the company's electrode 
structures and chemistry was presented 
at Brighton in September 1966 (M.Jung 
A H.H.Von Ddhren, "A contribution to 
the production of Raney nickel anodes 
for fuel cells," 5th International 
Power Source Symposium, Brighton, 
20-22 Sep 1966, Pergamon Press). The 
electrodes are r.ow rectangular and are 
either "one postcerd site" (about U in 
* 7 in) or "two postcard size" 
(8 in X 7 in). The electrodes use 
Raney-nickel alloys which are activa¬ 
ted and rendered non-pyrophoric by a 
proprietary treatment of the powders 
before pressing and sintering. (The 
three-layer nickel electrode consista 
of i a fine pure layer which is Mond 
nickel with low density 0,35g/cm-\ the 
working layer with preactivated Raney 
powder mixed with Mond nickel and 
sodium carbonate filler and the Mond 
nickel-potassium chloride filler gas 
distribution layer.) The silver cata¬ 
lyzed oxygen electrode uses Raney 
nickel end 16-18$ silver by weight. 
This la effectively 100-mg silver/cm2 
of electrode. The present modules 
Incorporating these materials are 
price-competiti\'e/unit area with sin¬ 
tered Ni-Cd electrodes. This repre¬ 
sents 0 major improvement in electrode 
economics. The preactivated electrode 
system gives 200 mA/cwz at room tem¬ 
perature over the large areas dis¬ 
cussed, Copper-promoted electrodes have 
performed at 100 mA/ci/ for more than 
4000 hours. V arts 1s present electrode 
production capability is 1000 "post¬ 
card" electrodes per month. In addi¬ 
tion to the work on fuel cell elec¬ 
trodes, sdvanced structures for hydro¬ 
gen production by selective diffusion 
from reformer gases at temperatures 
below UO C are being developed. Also, 
cells for the hydrolysis of H20 are 
under life test. 

Varta's präsent modules use ten 
cells of the "one postcard" electrodes 
in an alumina-fillod epoxy supporting 
container. These nodulea weigh 33 
kg/kV of power out. Table 1 shows the 
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progress In module energy/unit power 
end volume/power. 

TABLE 1 

’•Typical Units" 

Year Characteristics 

1957 0.5-V 
feasibility 

1962 500 kg/kV 

1963 1/,2 kg/kV 
121 liter/kV 

1965 8? kg/kV 
31 liter/kV 

1965 68 kg/kV 
19 Hter/kV 

1966-6? 33 kg/kWs 
1Z* Hter/kW 

Electrode 
Shape 

circular 

circular 

circular 

circular 

3"x5" 
rectangular 

about 
Z»"x7" 

rectangular 

Several systems were being built 
or tested, ranging from a 0,2-V buoy 
power-source to operate for two years 
unattended to 2-5 kW units for fork¬ 
lift trucks. Some systems ares 

0.2-W buoy power packs This 

H2~°2 9Y8te,n uae* bottled fuel (two 
tanks, 6 In diameter x 24 In long), a 
i ft* KOH reservoir and a two-cell fuel 
cell operating at about 3 mA/cm** 
(therefore very efficient! )• No other 
system can do the job, claims Vehrse. 
Several of these buoy systems are now 
on order from the German Navy, 

Nominal 300-W H^-0o system (will 
be - Air), Two were being tested when 
I visited. These are for silent power 
for the German Army, They appear well 
engineered and are neatly packaged In 
an 8-ft3 box weighing 85 kg. No 
attempt was made to pack the system 
tightly, and there la room for several 
nodules to be added. Varta hac per¬ 
fected new pumps, valves, and other 
auxiliaries in their engineering pro¬ 
gram. One Interesting feature la the 
slide-rack mounting of this system so 
that It can be pulled out pf Its case 
end repaired, 

100-W Methanol-Os system (will be 
- Air), This system has a new pro¬ 
prietary electrode which utilizes the 
methanol directly. The package la 
about 2 ft-, complets with fuel. 

Nominal. 2-3 kW Syates, jj-kW peak), 
This system fits the space for a 
battery in a heavy fork-lift truck and 
uses bottled H2-02. It has 32 ten- 
call modules with "one postcard" elec¬ 
trodes, Approximate dimensions are 
14 In x 24 In x 36 in. 

The results of extensive research 

on fuel sources for lU-Alr systems were 
clearly demopatrated by several operat¬ 
ing prototypes. 

Ten J-in diameter circular cells 
were generating 40 liters/hour of II2 
and had been operating for 30°° hours 
without degradation. No special ex¬ 
plosion precautions were taken in 
system plumbing. The package was about 
1 in x 4 In x 8 in. This cell was 
using the nev preactivated electrodes 
described in the above reference. The 
hydrogen produced is ultra-pure and 
can therefore be used by the fuel cell 
systems directly. 

A hydrazine-to-hydrogen converter 
using a porous copper, Raney nickel- 
copper electrode was working at 900 
liters/hour with the module volume 
being 2 in x 4 In x 8 in. Water cool¬ 
ing was used in the laboratory model 
so that external dimensions with cool¬ 
ing fins would be greater. 

One serendipitous result that 
excites Varta very much is the use of 
their electrodes in the Chlor-Alkali 
chemical process to tap off electrical 
power. Experiments indicate that more 
than 20$ of the power required by this 
process can be reclaimed. Economic 
analyses have them and a customer 
convinced that this should be tried on 
a much larger scale. Perhaps all of 
their fuel cell research will be justi¬ 
fied by the fruits of this one applica¬ 
tion. 

The Varta fuel cell program is 
now maturing to the point where the 
next two to three years will see cor¬ 
porate decisions being made on mass 
production of fuel cell systems. The 
probability of success appears high. 
Potential applications are carefully 
screened by battery-wizened management, 
but all signs indicate a "go" situation. 

(P.D. Maycock) 

CARBON FIBERS FOR FUTURE REINFORCED 
RUSTICS 

The Royal Aircraft Establishment 
(RAE) at Farnborough, England has taken 
a position of leadership in production 
of carbon fibers which, it is hoped, 
will ultimately find use as the rein¬ 
forcing material in woupd or fabric 
laminates. The RAE fibers consist of 
tiny crystallites of graphite bonded 
together ao that each individual fiber 
has a diameter of about 6 >u (0.00025 in). 
Since graphite crystals have a very 
strong "a" axis, but are relatively 
weak in the "c" direction, the trick 
is to control fiber production so that 



29 
ESN-21-2 

the crystallites have their "a" axes 
parallel to the fiber axes. 

At present fibers can be made 
only in discrete lengths, produced by 
b batch process. The RAE is confident 
that the technology for production of 
continuous filaments, which they have 
under development, will be ready in a 
few months for pilot trials by manu¬ 
facturers. The essential features of 
the fiber technology have been pro¬ 
tected by patents. The latter are 
assigned to the National Research 
Development Corporation, Kirgsgate 
House, 66 Victoria Street, London, SV 1, 
an agency of the British government 
charged with the mission of stimula¬ 
ting commercial applications for new 
developments. Manufacturers who can 
make carbon fibers by the batch pro¬ 
cess are: 

Courtauld*s Ltd. 
Lockhurst Lane, Coventry: 

and 
Morganito Research & Development 

Ltd. 
Battersea Church Road 
London, S.W, 11 

Mr. William Watt, Chemistry, 
Physics and Metallurgy Department, 
leads the carbon fiber research at RAE. 
Watt furnishes the following represen¬ 
tative properties of individual fibers 
as compared with glass: 

Glass RAE Carbon 
Fibers Fibers 

Specific gravity 2.5‘» g 
Tensile strength 250 x 10 

(P3i) , 
Young's modulus 9 x 10® 
(psi) 

2.00 „ 
500 x 10J 

60 x 106 

Recent work has shown that mechanical 
properties can be changed by varying 
neat treatment, A peak appears in 
the curve of tensile strength plotted 
against treatment temperature, at 
about 1500°C. Fibers treated at this 
temperature are giving a^breaking 
stress of about 450 x 10 psi. Since 
Young's modulus increases with temper¬ 
ature in an approximately linear manner, 
fibers treated at 1500°C are leja 
stiff with a modulus of J2 x 10^. An 
erticle on Watt's newest research will 
bt published soon in Nature. 

It is clearly apparent that carbon 
fibers have demonstrated supericr 
strength in the laboratory. Consider¬ 
ing the lower specific gravity, com¬ 
pared to glass, prospects &f reinforced 
structures with superior etrength-to- 
weight ratio may be snvisioned. Yet 

to be demonstrated, however, is the 
practical combination of continuous 
filaments in a suitable plastic matrix. 
A huge technological effort lies behind 
the present state of the art which has 
introduced glass fiber materials into 
everything that moves, from skis to 
space ships. The techniques devised 
by the glass industry may or may not 
be applicable to carbon-reinforced 
materials. (D.C. Hornig) 

pvi¿ 
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ATHEMATICAL 
IENCES 

INTERNATIONAL COMPUTERS & TABULATORS 
(ict) 

ICT is Britain's largest computer 
manufacturer, commanding 40$ of the 
British market. The company is under¬ 
going dramatic transition as its 
punched card equipment is phased out 
and its new 1900 series of compatible 
computers (announced Sept. 1964) is 
brought in as a new major product. 
The 1900 range includes seven basic 
computers and a comprehensive collec¬ 
tion of storage, input, and output 
equipment. The series has a 6-bit 
character bed with 24-bit binary words 
and has a standard interface. The 
machines are not compatible with IBM 
360's. Typical systems range from a 
lower price of about fe40,000 to an 
upper one of fe750,000. One price¬ 
conscious version of the 1901 for 
smaller businesses can cost as little 
as fc20,000. Over 650 of the I9OO 
S'eries computers have been ordered 
with more than one-third silted for 
export. Last year's ICT sales (year 
endod 28 Sept 66) were L63.4 million, 
and profits were L2.22 million, before 
tax. This compares with a loss for 
the preceding year. Considerable 
Government encouragement has been 
given ICT. Over *,250,000 have come 
from the Miniotry of Technology under 
the advanced computer teohnology pro¬ 
gram. ICT also has a fc5 million loan 
for RAD from the National Research and 
Development Council, and a 1,5 million 
credit guarantee from the Exuort 
Credits Guarantee Department appears 
certain. The latter funding will 
partially eliminate the financial 
stress caused by changing from direct 
sales to some rental in the 1900 
series. This credit can only be used 
for export machines. It remains to be 
seen where sufficient capital will be 
obtained to allow mass rental of the 
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1900'« in Great Britain. Sueoeae of 
ICT In the next two ye ara dependa 
significantly on generating enough 
reserve capital to allow this transi¬ 
tion from direct sales to rentals. 

ICT'a recent riaeea a major 
British computer manufacturer la mainly 
due to the know-how derived from ita 
acquisition or control of EMI and a 
part of Ferranti, Ferranti'a Coarçmter 
Division had collaborated for years 
with Manchester Univeraity. The colla¬ 
boration firat generated the Mark I, 
the first stored-program digital com¬ 
puter ever built for aale by a manu- 
façturer. Then followed the floating 
point Mercury, Pegasus, Sirius, Orion, 
Argus, and Hermes. The Ferranti Atlaa, 
the culmination of 12 years of colla¬ 
boration, was and la one of the most 
powerful computing tools in the world, 
because of the entirely original 
approach taken in its design and the 
technical Innovations which made the 
approach possible. Most important la 
a supervisory system which automati¬ 
cally regulates the flow of work 
through the machine. The Atlaa in¬ 
voked advanced atore technology and 
store allocation. Coupled with high- 
apeed circuita, a million operatIona 
per esc were obtained. Some 200 Jobe 
may be in the system at any one tiaie, 
and a typical installation costa 
k2 million. An improved vsraion of 
Atlas II was evolved at Cambridge. 

At this point it seems pertinent 
to question why this Atlas technology, 
supposedly the most superior oomputer 
in the wor!d, did not limaedietely place 
Ferranti in a politlón of world leader¬ 
ship in computing. Perhaps one clue 
lies in visits wade by the authors to 
the Atlas computing centers snd the 
new non-Atlas centers at various 
British universities. There seemed a 
strong tendency to denounce a competing 
Atlas or to denounce the Atlas program 
in genaral. Coassenta like "their 
tanka leak,* "their compiler nevtr ran," 
"their machine is always down," are 
indications of the attitudes which 
pervade the Atlas sto-y. However, not 
to belabor this, we believe that Atlas 
suffered from several key problemsi 
1. It vus oversold and ballyhooed with 
a blare of trompetai 2, It suffered 
from inadequate Government funding to 
provide the peripherals required to 
make the oentera truly useable| 
3. Intense aoademlo freedom lessened 
cooperation between software académico 
so that a British computer language 
did not develop. 

In any caae, ICT acquired much 
technological know-how from the Fer- 
ranti-Manchester team, and after 
several years of marketing RCA 1500'a 
and Univsc IOOIj'b with ICT labels, it 
la now alead of the British pack with 
the 1900 aeries. Of course the 
English Electric's highly successful 
KDF9 and its new Series 4 keeps the 
competition keen. 

ICT research is centered around 
its two major groupai The Data Pro¬ 
cessing Equipment Group f Stevenage 
and the Computer Equipment Group at 
Vest Gorton, Manchester. The former 
is responsible for the production of 
the smaller, 1901, 02 and 03 computers 
as well as printers, card readers and 
peripherals. The latter group la re¬ 
sponsible for the production and devel¬ 
opment of the 1904, 05* OC, 08 and 09 
computers. Each has ita own RAD lab¬ 
oratory. A visit was made to the 
Stevenage lab directed by Mr, P.O.Brlggn. 
and some of the research will be 
covered in detail. As the Vest Gorton 
lab waa not visited* second-hand infor¬ 
mation obtained from ICT professionals 
In tho London headquarters and at 
Stevenage will be reported. 

The advanced RAD laboratory 
headed by Briggs has 45 people in two 
sections. Physics and Engineering, 
Physics projects include high density 
recording (involving plated wire stores, 
enhanced disc devices, thin metal 
films), and support of the mlorowlrlng 
project. Engineering has four awin 
projects i microwlrlng, multilevel 
storage, fluidics, and metal-oxlde- 
semlconduotor (MOS) technology, The 
most important is the microwiring 
project, which la ICT's answer to LSI 
(large scale integration). On a 
2-in X 1-in alumina ceramic substrate, 
50 silicon chips, with at least four 
gates each, are to be Interconnected 
with up to four layers of conductors. 
The preeent system usee Emitter 
Coupled Logic (Motorola chips). The 
alumina substrate is first given a 
metal Interconnection pattern s layer 
of glass dielectric is applied, then a 
silk-screened metallised ground .»lane 
layer. The next dielectric is organic, 
and so on, until on Interconnection 
matrix is built up. Between-Layer 
connect Iona ere made by leaving holes 
in the dielectric and vapor depositing 
metallic bridges from one layer to 
another. After the interconnection 
matrix is complete, 50 tostad chips 
will be ultrasonically bonded to the 
metallised pads. No working arrays 
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using the sbovi technology have been 
produced yet, however, they expect 
auoceas in a few months. Thie unusual 
mix of evaporation, ai Ik screening, 
etching, glass and organic dielectrics 
may actually generate problems in this 
simple approach which are not yet 
appreciated. 

Despite this present Interest in 
next-generation devices, ICT computers 
now use outside components (US and 
British), and the Improved 1900'a with 
monolithic 1C'a will also be from out¬ 
side vendors. The long-term order of 
preference for component suppliers ist 
( l) UXt (2) Europe i (3) US cosipanles 
in Europe i (4) US companies. However, 
short-term purchases depend on availa¬ 
bility end economics. The present re¬ 
search at Stevenage and, reportedly, 
West Gorton, is aimed at a generation 
five or more years hence. 

Another project described in 
detail was fluidics, which atteapta to 
understand and make useful fluidic de¬ 
vices for ICT's interests. One device 
is an array of fluidic (gas) switches 
«rtilch are used as a contact leas punched 
card or paper tape reader. Prototypes 
seem to be leas expenalva and s»re 
reliable than mechanical equivalents. 
The essence of this program is dis¬ 
cussed In the following papers 1 

"Electropneumetlc transducer 
using the acouatlc switching of fluid 
logic elements," by 0.A.R,Benson A 
D.Hewgood. J. Science Instr. 43,pp. 
527-28, Aug, 1966i "Electrical trana- 
ducers for fluidic systems in computer 
peripherals,” by D.Hawgood, presented 
at the 2nd Cranfleld fluidics Conf., 
3-3 Jan 1967, Caefcridge, Paper No.f-3t 
and "Steady state and dynamic charac- 
terlstlc variations in digital wall 
attachment devices," by D.R.Steptoe, 
ibid. Paper No. B-3, 

The Vest Gorton group, derived by 
the acquisition of a section of Perren- 
ti, continues to have snich interaction 
with the Perrantl Isba at Bracknell. 
The RAD at Vest Gorton was reported as 
very advanced and aiming at a next- 
generation computer involving arrays 
of monolithic circuits, strip-line 
multi-layer boards (sutomatloally 
produced with computer-generated inter¬ 
connection paths), and a fundamental 
circuit element involving about 60 
gates. This computer (called BASIC 
vi:hln the company) haa been developed 
over four years end built in the last 
one and a half years. An experimental 
system is reportedly reedy for testing, 
and involvee a new way of Indirect 

addraaeing and a radical change in th« 
address atructure. Indications are 
that Electrical Engineering, Manchester, 
is again collaborating on this and 
that the 1970+ requirements of the 
National Computing Centre and the 
London Univ. Regional Centre might well 
be met by a giant British billion-bit 
machine using this technology. These 
are only inferences derived from state- 
monte, awful silences and gleama in 
eyes. It la a fact that a British 
giant machine has been proposed and is 
being worked on. All evidence indi¬ 
cates probability of economic success 
to be small but finite. 

ine planning Group, Putney 
House, London, headed by Mr. D.Eldridge, 
was visited. Some sections discussed 

(l) Market Planning, which la 
Involved in the definition of future 
products to meet market requirements 
and the strategy of product launching. 
•tc*. Software planning - This 

to 800 p* section haa grown to 800 persons in 
three years, of whom 700 are programam. 
In the last 18 months more attention 
has been given to planning and stan¬ 
dardisation within the Depertment 
Itself in such areas as COBOL program¬ 
ming, tape housekeeping and documenta¬ 
tion. (3) gyytfp Development Oparatlcn 
- This group of 500 la developing a 
wide range of operating systems. 
Eight hundred programs are Involved, 
Multiaccess system work is in evidence 
with 16 people «forking on multl-on- 
line programming. Simulation on the 
1900 series la being used to obtain 
operating characteristics of software. 
This will be helpful in developing a 
MAC-type system with on-line users and 
background Joba involving Interactive 
compilers with conversational modes. 
This simulation will be based on the 
1906-7, of «dilch 15 hove been sold. 
However, the group emphasises software 
for the 1900 series in general, Thie 
build-up in software at ICT has bean 
vary rapid, and refloats sn increasing 
recognition of the laq>ortance of good 
software. The company does not favor 
sub-contracting in software. 

Areas of future interest are the 
software for a random sooeaa system, 
the develop, nt of a realtime opera¬ 
ting system, and an Integrated manage- 
swnt Information system. Linear pro¬ 
graming, BERT and Sketchpad work are 
also under way, Lnguagao of interest 
to ICT are I COBOL, FORTRAN, ALGOL, 
NICOL (a small, simple oossaaroisl 
language which can easily be learned 
by experienced pwohsdoard users), 
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Rapidvrite (for bualneaa), CSL and APT. 
(Notably absent la PL-1.) 

In conclusion. ICT Is certainly 
a modern, well-managed, high technology 
company, working successfully In a very 
competitive field. It seems to be 
covering all aspecta of Its business 
with endeavor adequate to continue to 
be competitive. (Paul D. Maycock, 
J.W, Hemann, and J. Cowle of the US 
Naval Postgraduate School, Monterey, 
Calif.) 

MECHANICS 

MECHANICS OF BONES IN SWITZERLAND 

Early In 1958, fifteen Swiss gen¬ 
eral and orthopedic surgeons joined 
together to re-examine the common pro¬ 
cedures then In use for the operative 
treatment of fractures. This group 
formed the Association for the Study 
of the Problems of Internal Fixation. 
Most of the Initiative for this under¬ 
taking la due to M. Allgftwer, until 
recently chief surgeon at Cantonese 
Hospital at Chur. In July 1966 he was 
appointed to the chair of aurgery at 
the University of Basel. Two other 
surgeons who took a prominent part In 
the development of the technique are 
M.E. Möller anl H. Vlllenegger. 

Quite early AllgOwer recognized 
that a purely clinical activity employ¬ 
ing auch a new technique was not suf¬ 
ficient to guarantee success and that 
it had to be backed up by rigorous 
basic reaearoh removed from a hospital. 
His attention was drawn to the Davos 
Reaearch Institute. This Institute 
was founded around the turn of the 
century, at a time when Davos was one 
of the world's largest centers for 
treatment of tuberculosis, with the 
purpose of conducting research In thla 
field. After WVII, however, with the 
advent of antibiótica, most of the 
sanatoria In Davos were converted Into 
hotels, snd the activities of the Insti¬ 
tute receded to practically nil. 
AllgOwer conceived the idea of using 
the facilities of the Institute for 
the purposes of research on bones. He 
was aucosssful in obtaining s number 
of research grsnts, both from the 
Swiss government snd the US National 
Institutes of Health, By now, however, 
the Institute Is practically self- 
supporting. The major part of ita 
income derives from licensing and 
patent feea for the special sets of 
Instruments which Allgöwer and tala 

collabo^atora developed and which are 
now produced commercially. This income, 
amounting to almost $100p00 per year, 
could have been used privately by 
Allgdwer, but he chose to support the 
Institute Instead. At the present 
time the Director of the Institute is 
M. Fleisch, who is a physiologist and 
who has lectured several times in the 
US. 

One of the important sections of 
the Institute is the documentation 
center. For each case of internal 
fixation of a fracture in Switzerland 
and several other European countries, 
a code sheet is completed after the 
first discharge from the hospital and 
sent to Davos with X-rays taken before 
and after the operation. Based on this 
first code sheet, two cards are punched, 
and reduced prints of the X-rays are 
pasted on the back of the cards. One 
of these cards is returned to the 
surgeon and the second remains in 
Davos. After four months another code 
sheet and new X-rays are sent by the 
surgeon to Davos. Copies of X-rays 
are fixed to the punched card end one 
of the two cards with the original 
X-rays is returned to the surgeon. 
After the one-year follow-up, a final 
code sheet is completed on the assump¬ 
tion that the case can now be closed. 
If it cannot, the surgeon makes a note 
that an additional examination will be 
required after another six months. 

The card file at Davos now con¬ 
tains over 8,000 entries and this 
documentation has proved very useful 
over the years in correcting mistakes. 
In the fall of 1966 a full-time statis¬ 
tician will be employed by the Insti¬ 
tute to make full use of the available 
material. 

Another project concerns artifi¬ 
cial growing of bone tlaaue, and a 
study of the various effects which may 
influence growth rate. 

Considerable attention la given 
to studies of strength of bones and 
Implante, A large series of experi¬ 
menta on aheap have been carried out 
by S, Parren, which Involve attechment 
of strain gagos to the bones .in vivo 1 
and also the attachment of strain gages 
to Implanta. A striking movía atrip, 
whloh was shown to the general public 
reoantly as part of Swiss newaraela, 
shows a aheap whose fractured femur 
was fixed with an implant. Right f1 on 
the operating table the aheap runs out 
Into the meadow and starts grasing 
without any signs of discomfort. 

In using implants for treatment 
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of fracture of bones, it was recognized 
that metallurgical problems associated 
with the implant material are of utmost 
importance for developing a successful 
technique. Of particular significance 
are the different types of corrosion 
of metals. Allgöwer, several years 
ago, established a joint research and 
manufacturing program with the Labora¬ 
tory of Metallurgy of R, Straumann in 
Waldenburg (near Basel), Switzerland. 
This laboratory is located in the 
watchmaking part of Switzerland, and 
originally Straumann was a metal tech¬ 
nician at one of the local firms. He 
was very successful in dev'loping 
certain alloys for watch springs, 
became independent and founded his own 
laboratory, which is financed by the 
income from his own patents and licen¬ 
ses. The laboratory is located in a 
brand new spacious building and is 
extremely well equipped and staffed. 
In addition to metallurgical work, the 
laboratory pursues questions of 
bearing design for watches and fine 
instruments, manufactures specialized 
testing equipment and also does some 
work in ultrasonics, 

S. Steinemann, a physicist, is 
primarily responsible for the metallur¬ 
gical research on implan^ materials. 
The material for Implants used so far 
is a type of austenitic stainless 
steel, but Stelnemann is.planning to 
consider titanium alloys in the future. 
He also plans to construct an instru¬ 
mental model of a complete skeleton to 
study the stress distribution in 
various bones when the human body is 
subjected to various loading condi¬ 
tions. Some of his recent research 
dealt with metalloals. (F.Straumann, 
S. Steinemann, 0. Pohler, H,Willenegger 
and R. Schenk, "Neuere experimentelle 
und klinische Ergebnisse über die 
Metsllose," in Langebeoka Archiv 
vereinigt mit Deutsche Zeitschrift für 
Chirurgie. 105. No. 1. 1961, pp?l-ft, 
1. Tagung der Deutschen Gesellschaft 
für plastische und Wiederherstellungs¬ 
chirurgie, April 20, 1963.) 

The whole technique of internei 
fixetion of fractures is described in 
detail in e recent book in English by 
M.E. Müller, M. Allgflwer end H. Willen- 
egger. (M.E, Müller, M.Allgdwer end 

»411 Technique Of Internei 
Springer-Verlag, 

New York (1965).)(George Herrmann, 
The Technological Institute, North¬ 
western University, Evanston, 
Illinois ) 

ISRAEL AIRCRAFT INDUSTRY 

Located at the Lod Airport out¬ 
side Tel Aviv, the Israel Aircraft 
Industry is an outgrowth of an original 
overhaul facility, which is still an 
important function of the company. 
Currently employing about 4500, with 
about 180 engineers in R&D, the Indus¬ 
try has some capability in practically 
every aspect of airframe construction 
save in power plants. Some projects 
in the past have been to redesign the 
Boeing Skymaster to incorporate a 
swing tail and to equip it with new 
freight handling facilities suitable 
for aerial drop end to carry out some 
development and flight tests on a 
flexible wing airplane. 

A current project is the complete 
design and production of a 12,000-lb 
turbo-prop civil airplane. The power 
plant will be purchased abroad. As 
there are no wind tunnel facilities at 
Lod, and the facilities at The Technion 
are limited, all model testing will be 
conducted in England at the BiItish 
Aircraft Corporation. 

M. Arena, formerly with Curtlss- 
Wright and educated at MIT and CalTech, 
is Vice-President in charge of engin¬ 
eering. Before coming to Lod, Arens 
was on the staff of the Aeronautical 
Engineering Department at The Technion. 

Dr. A. Libai is head of the 
Structures Departmnn*. Formerly a 
student of Bringen at Purdue, Libai 
fr*'a continued his interest in the 
theory of thin shells to the extent 
that he teaches an evening course in 
Tel Aviv on the subject, which offers 
credit toward an advanced degree at 
The Technion, (In this wsy, the pro¬ 
blem of the physical separation of Tel 
Aviv as the center of Industry and 
hence of engineers and The Technion 
can be resolved without building a new 
engineering school,) Hr has recently 
extended the earlier work "On the non- 
lineer elastoklnetlca of shells and 
b*am"•”(Journal of Aerospace Sciences, 
Oct. 1962) in a soon-to-be-published 
paper which develops an invariant 
streaa function for a shell of general 
shape that leads directly to the m- 
brana contribution. 

One of Libai1a graduate.etudenta 
is studying the stability of a cylin¬ 
drical shall acted upon by both a tan¬ 
gential and a dead aurface load. The 
tangential load la assumed to remain 
tangent to the shell aurface after 
deformation, while the dead load main¬ 
tains ita original direction. 



Another graduate student is study¬ 
ing the vibration of a pressurised 
ellipsoidal shell of revolution. The 
deflections due to pressure are taken 
to be finite, while the vibration is 
considered to be a small perturbation 
on the initial state. In this way, 
the criterion of stability may be 
studied. 

Dr. A, Adlni, a former student of 
Clough at Berkeley, is Head of the Com¬ 
puting Department. Working with a 
Philco computer, the Department has 
accumulated a library of stiffness 
element matrices, including plane 
stress and axial force elements. 

(H.E. VIlilt ms ) 

SOMETHING NEW AT THE I'NIV. OF WARWICK 

This is the second year for the 
Univ, of Warwick -- they have yet to 
graduate a class. Situated in the 
“Green Belt" three miles south of the 
center of Coventry, the campus shares 
the advantages of the industrial north 
and the rural life of Warwickshire. 
The address on Gibbet Hill Road and 
the reconstructed farmhouse which is 
used by the Grounds Department will 
certainly be a lasting reminder of 
country life. 

One could elaborate at length 
about the many new features of educa¬ 
tional life at Warwick -- the Mathema¬ 
tics Dept, of Prof. E.C. Zeeman *hat 
is all pure mathematics, the Molecular 
Sciences Dep. which encompasses chem¬ 
istry and biology, and other facets — 
but it is the purpose here to say 
something about engineering. 

Head of the Department of Engi¬ 
neering Science is Prof. J.A.Shercliff. 
Hia book, A Textbook of Magnetohydro- 
dynamlca (Pergamon Presa, 19¿5), and 
hla research (see Shercllff and M.D. 
Cowley, "The dynamics of electrically 
conducting gasea in magnetic fields," 
Symposium on Dissociating and Ionising 
Gases in Engineering, Cambridge, 196¾) 
at Cambridge prior to his coming to 
Warwick are both well known. He star¬ 
ted research at Warwick immediately 
upon arrival there and la currently 
studying the flow of liquid mercury in 
plpea in the neighborhood of diacon- 
tlnultles between conducting and non¬ 
conducting walla. 

Shsroltff recently completed a 
film on MHD for the aeries on fluid 
motion, being sponsored by the VS 
National Science Foundation, The film 
la a aequel to "Vortloity," as it 
associates the effect of a magnetic 

field on the flow of an incompressible 
fluid with the vorticity. It should 
soon be available for general distri¬ 
bution . 

The department which Shercllff 
has organized has several novel 
features. First, Warwick offers a 
unified three-year engineering science 
course, designed to suit all kinds of 
engineers. No selection between 
different branches of engineering is 
required before admission! Indeed, 
the course structure allows students 
to come undecided between engineering, 
physics or mathematics, and to decide 
after the first year. One should 
hasten to add that there is a special 
electrical science course within the 
department, into which students may 
enter after the first term of their 
second year. This exception is made 
"...because modern electrical and elec¬ 
tronic engineerir^ demands special 
treatment. The sophistication and 
breadth of the subject is now so 
great that students must be allowed 
to specialize rather more intensely 
if they are to compete effectively 
upon graduation,.." 

One of the more interesting 
faculty arrangements is the concept 
of the associate professor. Basically, 
the title of Associate Professor is 
conferred by the University on a dis¬ 
tinguished professional person either 
in industry or a research establish¬ 
ment in order to promote graduate 
work in a, particular field. Currently, 
a MSc course is being offered in the 
field of automatic control! the first 
associate professors to be appointed 
will be connected with this 
program. The are Mr. R.H.Macmillan 
(Director of the Motor Industries 
Research Association, whose station 
is at Lindley, only a few miles from 
the University) and Mr. J.G.Thomason 
(Head of Process Analysis at the 
Central Instrument Laboratories of 
International Chemical Industries, 
LtJ,, Reading). The length of time 
that these men will spend at the 
University will depend both on the 
location and nature of their work. 
Macmillan will probably come often 
for short periods, while Thomason 
will come lesa frequently but probably 
for longer periods. It is obvious 
that such appointments constitute an 
Imriortant link with industry. The 
mxt graduate program to be established 
will be a MSc course in fatigue and 
vibration. Negotiations are now under 
way for an associate professor in this 
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aree, Ti: should be noted that these 
appointments are made for an indefinite 
length of time and are Intended to 
augment the versatility of the perma¬ 
nent staff. 

Another interesting feature of 
tiie curriculum is the design course 
given jointly by David L. Turner and 
John Wright. Turner came to Warwick 
this year from the Brush Electrical 
Engineering Co., where he was a con¬ 
sultant in the field of urban trans¬ 
portation (see "Never-Stop Transport 
and Other Neglected Ideas," New 
Scientist. I3 Jan 1966). He was pre¬ 
viously in the Research Dept, of 
British Railways. Wright is a struc¬ 
tural engineer and also came to War¬ 
wick this year. 

After the separation of the 
electrical engineering students in 
the second year, all remaining engi¬ 
neers take the two-term design course. 
This is divided roughly into three 
equal parts. Turner lectures during 
his third on mechanics, components and 
the like, while Wright lectures for 
one third on structures, materials, 
and fatigue. During the last third, 
the students will be paired off to 
undertake an identipal project. 
Roughly two weeks each are to be 
devoted to preparing drawings, con¬ 
struction, and testing. Both Wright 
and Turner will supervise, and the 
staff of the machine shop will be 
asked to cooperate. 

The project for this year Is the 
design of a motor operating on the 
peristaltic effect. A possible solu¬ 
tion may take the form of a pair of 
wheels running on a flexible hose 
through whiqh f fluid is pumped (see 
Fig. l). It aKould be noted that 
these are simply plans for the future, 
as the firet class la juat about to 
begin the course. 

Fig. 1. Motor Operating on the 
Peristaltic Effect 

Aa a final note, Wright la at¬ 
tempting to aet up a design cantar at 
the University which would provide 
expertise to industry in the applica¬ 
tion of computers to the design of 
structural ateel work. He envisions 
that auch a center would conalat of 
faculty, students, and full-time 
engineers. Not only would there be 
the capability to undertake fundamen¬ 
tal research problems, but the latest 
in design techniques would also be 
available. By employing students, 
the center would have an economic 
advantage and the students could 
derive an educational as well aa a 
financial benefit. Though Wright has 
met no opposition to his plan locally, 
there have been object Iona from uni- 
veraltlea outside Coventry and also 
from some consulting engineering 
firms. (H.E. Williams) 

A NEW PROBLEM AREA FOR ENGINEERS 

Moving along imoothly at 50 knots, 
a research vessel of a well-known 
shipbuilder in the UK suddenly and 
inexplicably rolled to port (aay), 
and then veered to starboard. For¬ 
tunately, the only casualty was a 
broken rib, but it could have been a 
general disaster. This event and 
others less dramatic emphasised to 
R.E.D. Bishop, Profeasor of Mechanical 
Engineering, University College, 
London, that something must be done 
in order to predict the dynamic sta¬ 
bility of ahlpa. 

With a notable background in the 
theory of vibration, chiefly epplied 
to aircraft and heavy rotating 
machinery, Bishop notes with some 
surprise that very little is known 
about ship stability. More impor¬ 
tantly, little or nothing is being 
done in the UK about Implementing 
exiating knowledge. It is clear 
that Bishop has both a personal 
Interest in this problem and an inter¬ 
est in developing an expertise that 
would be significant to the national 
scene. The value of shipbuilding to 
the economy of the UK is obvious. 

Aa the first step, which will 
attempt to define the problem areas 
and to promote interest in the pro¬ 
blem, Bishop Intends to give a short 
course on Ship Stability and Control 
from 26 September to 6 October 196?. 
In order that students may inapect 
actual test facilities and beoosM 
acquainted with current research in 
this field, half of the course will 
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be given at the National Physical 
Laboratory, Filtham, and the other half 
at the Adailralty Experiment Works (AEV), 
Haslar, Portsmouth, Hopefully, about 
24 students will attend, representing 
both Industry and government labora- 
tovivs, 

Most lectures will be given by 
Bishop, with the assistance of A.G. 
Parkinson and Dr. B.S. Massey, who are 
also members of the Mechanical Engl~ 
neerlng Department. Notes which will 
attempt to order relevant subject areas 
of mechanics are being prepared for 
distribution. It is expected that 
these notes will ultimately form the 
nucleus for a book on the subject. 

If sufficient interest develops 
in the course. Bishop hopes to estab¬ 
lish a permanent graduate course in 
ship stability at University College. 
In order to make this course as effec¬ 
tive as possible, the continued cooper¬ 
ation of the AEW will be encouraged so 
that half the program would be given 
in London and half at Haslar, 

If one may Judge from Bishop's 
enthusiasm alone, this undertaking is 
sure to be an overwhelming success, 

(K.E. Williams) 

MISCHLLANEOUS 

SNOW AND ICE RESEARCH IN SWITZERUND 

The winter resort town of Davos 
is situated high in the Jagged, snow¬ 
capped Alps in the eastern part of 
Swltserland not far from the border of 
Liechtenstein (which, together with 
Monaco, are reported to be the only 
European principalities to stand in 
awe of the armed might of Luxembourg). 
To reach this scenic town entails a 
four-hour train trip from Zurich, up 
over tracks which cling with goat-like 
tenacity to the steep rocky slopes and 
then plunge between ,5- 10-ft snow 
drifts on the relatively level areas 
in mountain valleys. Transferring to 
a modern tracked cable car at Davos- 
Dorf, the traveller is lifted in two 
steep stages another 1100 m above the 
valley floor to the Weissfluhjoch 
terminal. Here in a modern building 
at 2663 m above sea level is located 
the Swiss Federal Snow and Avalanche 
Research Institute. 

This establishment traces its 
history back to 1935 when roots of the 
present program were established by 
Professor Naefell. In 1942 the basic 
laboratory was constructed on its 

current site; later additions have 
since been added In upward step-like 
progression at periodic intervals. 
Interestingly, the Institute Is ad¬ 
ministered by the Swiss Federal De¬ 
partment of Forestry and operates 
within an annual budget of approxi¬ 
mately one million Swiss francs (about 
$240,000), Personnel now comprise 
eight scientists and 24 supporting 
staff under the leadership of Dr. M. 
de Quervain. Organizationally, the 
establishment is divided into five 
specialized sections. 

Dr. Theodor Zingg, the Vice- 
Director, heads the first section 
which is primarily concerned with 
problems of avalanche prediction. 
Studies are centered around the mete¬ 
orological and climatological aspects 
of snow, as well as the evaluation of 
snow cover during winter. States 
Zingg, "The current weather acts 
especially on the surface layer of a 
snow cover. The poor heat conducti¬ 
vity of snow is responsible for the 
thermal instability in a snow cover. 
This instability produces moisture 
transport in the upper levels and at 
the same time a metamorphiam of the 
snow crystals into new shaped grains. 
This changes also the mechanical and 
physical properties of the snow cover. 
The phenomenon depends very much on 
the depth of the new fallen snow and 
of the whole snow cover. Especially 
the temperature gradient and the 
effective temperature of the snow 
determine the structure of snow and 
the grain shape. The avalanche acti¬ 
vity depends on the stratigraphy and 
current weather. Important aret 
amount and kind of snowfall, wind 
action (separately or in connection 
with snowfall), temperature, radiation 
and rain (especially early in winter 
and in spring)." To. obtain these 
data, observations are regularly sub¬ 
mitted from approximately 50 stations 
distributed throughout'the Swiss and 
Austrian Alps. These are correlated 
with local readings from a model field 
loosied about 2 km below Veisafluhjoch. 
Avalanche forecast bulletins are 
promulgated at least weekly for the 
benefit of;highway departments and 
winter sports enthusiasts. 

Section Two, under Dr, Andr¿ Roch 
studies the mechanièel and rheologi¬ 
cal properties of natural snow, set¬ 
tling and creeping effect«r pin^ ava¬ 
lanche flow and impact phenomena. A 
practical application of these studies 
has been the construction of various 

I 
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types of experimental barriers with 
the objective of preventing, deflecting 
or otherwise controlling an avalanche. 

Dr. H.R. In der Gand leads the 
third section which la mainly concerned 
with reforestation In avalanche zones 
and the Interaction between snow cover 
and planta, with emphasis on the In¬ 
fluence of creeping snow. 

Dr. C. Jaccard, head of Section 
Four, Is In process of phasing out of 
the Davos operation. (He Is currently 
dividing his time between Davos and 
Neuchâtel. He Is expected to depart 
permanently about April 196? for a 
full-time professorial position at the 
University of Nürnberg.) His Section 
is concerned with the physics of snow 
and Ice, and studies are devoted to 
the electrical properties and surface 
effects of crystals. To assist in 
determination of structural parameters, 
a photocell mlcrosope (Tomograf) 
which automatically records its read¬ 
out on tape for later computer analy¬ 
sis has recently been designed. 
Personnel stress, however, that it is 
yet too early to evaluate the useful¬ 
ness of this Instrument. 

Section Five is devoted to the 
study of atmospheric physics with par¬ 
ticular emphasis on the formation and 
growth of hailstones together with 
their high-frequency electric proper¬ 
ties. Two large hall-tunnels, the 
most recent Installed about two years 
ago, permit advanced studies under 
controlled conditions. Dr. Auf der 
Mauer heads this group. 

Swiss studies are not Isolated 
and share • commonality of interest 
with other groups both in Europe and 
the US. Some of these ares 

a. University of Birmingham. 
Under the leadership of Dr. J.W. Glen, 
present projects are concerned with 
the plastic deformation of ice single 
crystals at low temperatures with a 
view to discovering the relationship 
of drop in plasticity to temperature 
decrease and in determining informa¬ 
tion on slip processes from lo\ tem¬ 
perature tests. 

b. Finland Institute of Marine 
Research at Helsinki. Primary mission 
of the ice department Is to provide 
an information service for winter 
navigation i however, limited studies 
on the phenomena of ice cracking 
during raintanaiflad cold weather and 
vibration of ice fields in strong wind 
conditions were completed during the 
winter of 1965-66. 

e. The Laboratory of Concrete 
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Technology, State Institute for Tech¬ 
nical Research, Helsinki. Dr. S.E. 
Pihlajavaara has a continuing program 
underway to study the compressive 
strength of ice. Mr. Veil Rahikalnen, 
Lie.Sc., is conducting research to 
determine the practical feasibility 
of building ice bridges over the sea. 

d. The U.S. Naval Civil Engi¬ 
neering Laboratory at Port Hueneme, 
California. A number of programs 
are oriented toward the investigation 
of the engineering properties of ice 
and snow. These are centered around 
the strength of sea ice and field 
studies in the Antarctic on the 
baring capacity of processed snow. 

e. The NaVy Electronics Labora¬ 
tory, San Diego. Scientists have been 
engaged in the analysis of data col¬ 
lected during eight nuclear submarine 
expeditions conducted between 1957- 
1962 in the Arctic Ocean. Emphasis 
has been on the preparation of detailed 
bathymetric and under-ice profiles 
along all tracks. 

To Teturn to the subject of 
Weissfluhjooh activitiest Ski enthu¬ 
siasts should be interested to learn 
that they have a choice of three 
excellent runs averaging 5 km each 
down to Davos and that all the staff 
regularly employ this mode of com¬ 
muting home during the season. (One 
does not find a cloak room off the 
foyer of the establishment, only ski 
racks.) I asked Bruno Salm, assis¬ 
tant in the research activities of 
Section Two, how long this journey 
down the mountain took. "Oh," he 
stated contemplatively, "it takes me 
about 15 to 30 minutes dependent on 
the light and weather. My best time 
was 8 minutes, but since I broke my 
leg, I don*t go so fast anymorel" 

(j. Wm. Davis) 

UK DIRECTORY OF MARINE SCIENCES 

Within the next few months the 
Royal Society will publish a directory 
Marine Science in the UK. It is being 
compiled on behalf of the Royal 
Society's British National Committee 
for Oceanic Research in cooperation 
with the Natural Environment Research 
Council, and follows the general 
pattern establlahed by the 1964 French 
publication, La recherche océanogra¬ 
phique francalae - repertoire de 
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laboratorlea. The 700~®00 »cientista 
listed in the UK Directory, who are 
involved in aome phase of research in 
the marine sciences, represent a con¬ 
siderable increase over the 275 re- - 
ferred to in An International Directory 
of Oceanographers published in 196¾ by 
the US National Academy of Sciences 
and National Research Council, 

Appropriately enough, the intro¬ 
duction to the volume is provided by 
Dr. G.E.R. Deacon, Director of the 
National Institute of Oceanography. 
This is followed by an organizational 
diagram of oceanography in the UK and 
a brief resume of British and interna¬ 
tional oceanographic programs, in¬ 
cluding the International Indian 
Ocean Expedition, SCOR working groups, 
and other comparable activities. Next 
is a map, giving the location of the 
principal centers of oceanography in 
tiie UK, and two tables which list in 
summary form the major and minor 
interests of government-funded and 
university laboratories. The various 
groups have been arranged in four 
general catagories: (l) government- 
funded laboratories which are wholly 
marine in nature, of which there ore 
12t (2) university departments with 
continued interest in marine sciences 
as part of departmental policy, for 
»hich 57 are listed; (3) university 
departments in which some staff are 
involved in studies on any aspect of 
marine science, which includes 20 in 
the physical sciences and 21 in the 
biological sciences! and (k) govern¬ 
ment-funded inatitutiona which are 
partially concerned with marine science, 
for which 13 are listed. 

The information given for each of 
the laboratories should be extremely 
useful to American scientists. In 
addition to the name, address, and 
phone number of the present director, 
the rajor research interest, major 
geographic areas of research, and the 
scientific staff and their specific 
interests are included. This is 
followed by a list of research vessels 
for that particular laboratory, 
approved future plans, and facilities 
for training and reaearoh by univer¬ 
sity or other visiting personnel. A 
selected bibliography is included for 
each laboratory. 

The Appendix also contains acme 
very useful items. There ia a general 
list of British research ships and 
facilities, a list of libraries offer¬ 
ing facilities to workers outside the 
institution or department, and an 

index of government-funded laboratories, 
university laboratories, and marine 
scientists in the UK, (J.D.Costlow,Jr.) 

PHYSICAL 

PULSE COMPRESSION IN CTE UK 

Mr. E.H.("Ted") Boyenval heada 
the UK governmental activities on 
pulse compresaion technology (aee 
E.H.Boyenval, "Pulse Compression 
Research in the United Kingdom," Radar 
Techniques for Detection. Tracking 
and Navigation, p.35 (Proc. of the 8th 
Symposium of the AGARD Avionics Panel, 
London, 21-25 Sep 1964). According 
to him, recent experience with the 
Marconi-developed adjustable compenaa- 
ting network (see p. 45 of reference 
above) indicates that pulse sldelobes 
can be held down to 40 dB over a wide 
range of operating tamoeratures. As 
small and robust device» for pulse 
compression, disperaive gratinga on 
crystal quartz (V.S. Mortley, The 
Marconi Review, 4th quarter, 1965) »re 
useful for bandwidth» of 15-20 MHz, 
Boyenval saya that 100 MHz haa been 
obtained with a quartz device and that 
Marconi, Ltd., (V.S. Mortley, "The 
Pulse Compression System for Radar," 
Industrial Electrónica. 466, Oct. 1965) 
will ultimately obtain that bandwidth 
for systema with pulse lengths of i 
to 5 jo sec. 

Of possible interest ia a publi¬ 
cation, Proceeding» of the Conference 
on Delay Devices for Pulae-Compreaaion 
Radar (Institution of Electrical 
Engineers, London, 21 Feb 1966), which 
is available for approximately $6 from 
the Secretary, Institution of Electri¬ 
cal Engineers, Savoy Place, London, 
W.C. 2. Mr. I.L.Daviea, Royal Radar 
Establishment, closed this particular 
conference by saying that it had been 
spurred by the needs U' radar for high 
equivalent peak-power and for more 
flexibility, and for the ebility to 
choose between operating modea so that 
one onn obtain either optimum velocity 
Information or optimum range reaolutiai. 
Sensible system« heve been developed 
which provide equivalent syatem bend- 
widths as great at 20 MHz ; but even 
for theae relatively narrow bandwidth», 
the techniques require large systema 
that are difficult to aet up and too 
complex for operational use. Acoustic 
techniques appear to provide promise 
of ultimately furnishing syatem band- 
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widths approaching 100 MHe, but they 
Involva problems of Inefficient coup¬ 
ling which have plagued ferrite devlcea. 
Although waveguldea can be uaed aa 
dispersive elementa, the usa of hundrads 
of metera of waveguide does not consti¬ 
tute a practical technique for many 
radar appllcatlora. There remains a 
strong need for engineering Ideas which 
will permit the attainment of glgscycle 
bandwldths, (M,V. Long) 

NAVIGATIONAL RADAR STUDIES AT ASWE 

Dr. J. Croney, Head of the Antenna 
Division of the Admiralty Surface 
Veapons Establishment (ASWE), Porta- 
down, England, has been Interested In 
the detection of targets In sea clutter 
since the beginning of radar during 
the late 1930'». Some of hla early 
papers on clutter srei "A simple loga¬ 
rithmic receiver," Proc, Tnat, Radio 
Engineers Jß, 807, July 1951| "The 
reduction of era and rain clutter," 
J. Inst. Navigation 2« 175, 190, 
April 195¾I "Clutter on radar displaysi 
Reduction by use of logarithmic re¬ 
ceivers," Wireless Engr. 33, 83, April 
19.)6. 

During the last two or three 
years Croney has again devoved time to 
clutter studies, and In 1966 he was 

. awarded the PhD degree at Imperial 
College, London, for hla Inviatlgatlons 
on the correlation of sea cl;tcer 
prises and Integration time aa pertains 
to a rapid scan radar. This reaearch, 
and aasoclated Investigations on loga¬ 
rithmic amplifiers and a rapid, mechan- 
loally scanned antenna hava been 
published. (J, Croney, "Improved radar 
visibility of small targets In sea 
clutter," The Radio A Electronic Engr. 
32. No. 3» 135, Sept. 1966( A. Voroncow 
and J, Croney, "A true IF logarithmic 
amplifier using twin-gain stages," The 
Radio A Electronic Engr. 22, No, 3, 
11*9. Sept. 1966( V.D. Delany and R.K. 
Kyle, "Antenna for rapid scan decorrela¬ 
tion radar," ibid, 156, Sapt. 1966.) 
(A good review paper by A, Harrison, 
"Mathod of distinguishing saa targets 
from clutter on a civil marine radar," 
also appeared In The Radio and Elec¬ 
tronic Engineer, 22, 261, April 196k.) 

Croney's Investigations have been 
directed toward Improving the detecta- 
ablllty of navigational buoys In heavy 
aeaa. The radar operates at X-band, 
uses vertical polarisation, and antenna 
apeeds are adjustable with a maximum 
of 11»00 rpm. The display system 
follows the antenna rotation, and prf 

la such that only one or two pulses 
por beamwldth are displayedi pulses 
received from aucoesaive looks at the 
aea clutter ore decorrelated. A con¬ 
ventional fluoride PPI tube and a 
storage PPI tube were used olmulta- 
neoualy. Croney reports that the high 
scan-rate ayetem, using a PPI and » 
human observer, gives slgnal-to-clutter 
visibility Improvements of about 3 dB 
for 7 to 8-ft waves, and about 6 dB 
for 3 to 1(-ft waves. 

Croney uses logarithmic ampli¬ 
fiers to minimise range dependence of 
diaplayed sea clutter. Good logarith¬ 
mic response Is obtained for a dyna¬ 
mic range of nearly 100 dB. The ampli¬ 
fier design does not use the succes¬ 
sive detection principle with Its 
aasoclated video delay linet It 
features saturation without bottoming, 
rapid recovery, bandwidth that la 
Independent of signal level, and does 
not require neutralisation. 

The papers Immediately above 
Include results for transmitting and 
receiving vertical polarisation. 
Croney has now obtained comparative 
results for horlsontal and vertical 
polarisations with an antenna that 
scana at 600 rpm and for which polar¬ 
isation Is alternately changed between 
horlsontal and vertical. His obaer- 
vatlona Indicate that the echo for 
transmitting and receiving vertical 
polarisation la more affectively 
decorrelated than it is for trana- 
mitting and receiving horlsontal 
polarisation » also tha t echo for 
horlsontal polarisation la more 
bunched or clustered on the PPI, 
These reaulta aré conaiatentwith 
polarisation and statistical data 
given elsewhere (j.G.Boring, et al, 
"Sea return study," Georgia Inst, of 
Technology, Final Report on Contract 
NObar-t(9063, Aug. 1957, DDC No. AD 
21(6 180). (M.V, Long) 

g» 
[IMBSWa a* IMlaJ I BO 

ESRO (the European Space Peaearoh 
Organisation) has awarded an b8-mlIlion 
(022,4-mi Ilion) contract to a European 
consortium for the manufacture of two 
European satellites. The consortium, 
known aa MESH, Includes the French 
Engins Metra, the Vest German group 
of Brno, Saab of Sweden and Hawker 
Siddeley Dynamics of the UK. 

Great Britain la to hava a national 
Non-deatructlve Testing Centra and a 
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Ceramics Rs«tarch Centre, to be located 
at Hcnrell, home of the Atomic Energy 
Research Establishment, The Ceramics 
Resesrch Centre will take over from 
the Atomic Energy Authority and will 
serve the Iron and steel, electronics, 
refractories, pottery, glass, and por¬ 
celain Industries. The Non-destruc¬ 
tive Testing Centre will spend about 
b200,000 a year when fully operational, 
but is expected to receive an Income 
from payments for sponsored work, 
royalties, and commercial arrangements, 

Manchester Unlv. has been awarded a 
grant of k45,000 by the Science Re¬ 
search Council towards a design study 
for a new large steerable raulo tele¬ 
scope. If the deelgn follows the 
recommendations of the Science Research 
Council's 1965 report on Radio Astron¬ 
omy (the "Fleck Report"), the new 
Instrument may be one of high resolu¬ 
tion, at least 400 ft In diameter, 
costing around k4 million. It will 
not necessarily be located at Jodrell 
Bank, but will be a logical extension 
of the three telescopes already in 
operation there, 

S.P.S, Andrew la the first Industrial- 
based profeesor to be appointed at 
Leeds Unlv. He la Manager of the 
Agricultural Division's Catalytic 
Process Research Group at Imperial 
Chemical Industries, and has been 
appointed External Professor to the 
Dept, of Chemical Engineering at the 
University. He will guide the Dept's 
future research program and lecture 
both undergraduates and advanced groups. 

Dr. Arthur F. Brown. Reader in Natural 
Philosophy at Edinburgh Unlv., has 
been appointed second Professor of 
Physics at the City Unlv., Inndon, 
from 1 April 196?. 

Dr. P.N■ But cher . Head of the Theor¬ 
etical Physics Section at the Royal 
Radar Establishment, Malvern, has 
been appointed to a newly established 
Professorship of Theoretical Physics 
at the Unlv. of Warwick. 

Prof, D.V.J, Crulckshank, who occupies 
the Joseph Blsck Chair of Chemistry In 
Glasgow Unlv., has been appointed to 
a newly created chair in the Dept, of 
Chemistry at Manchester Institute of 
Science and Technology, 

Dr. A.S.G. Curtis. Lecturer in Zoology 
at University College, London has been 

appointed to the new Chair of Cell 
Biology at Glasgow Unlv. 

A.J. Dale has been appointed Director 
of the Organisation and Methods Unit 
to be established by a consortium of 
Yorkshire and northeastern universities 
(Bradford, Durham, Hull, Leeds, New¬ 
castle, Sheffield, and York). 

Prof, B.H. Flowers. FRS, is to succeed 
3ir Herry Melville as Chairman of the 
Science Research Council in October, 
Flowers Is presently Langworthy Pro¬ 
fessor of Physics at Manchester Unlv., 
and Chairman of the Computer Board for 
Universities and Research Councils. 

Dr, Samuel S. GUI, acting Head of the 
Manchester Institute of Science and 
Technology Dept, of Structural Engineer¬ 
ing, has been appointed to the vacant 
Chair of Structural Engineering at the 
Institute. 

Dr, Allck Isaacs. FRS, died in London 
on 2¿ Januaryjaged 45. He was a 
leading virologist and the discoverer 
of Interferon. After graduating from 
Glasgow Unlv., and winning a research 
scholarship to study in the Dept, of 
Bacteriology, he spent a year at 
Sheffield Unlv. under Prof. C.H.Stuart- 
Harrla, and then two years at the 
Walter and Eliza Hall Institute In 
Melbourne, Australia. On his return 
to England he went to the National 
Institute for Medical Research Virology 
Division. He succeeded Sir Christopher 
Andrewes as Head of the Division in 
I96I, and later became Head of the 
Laboratory for Research on Interferon. 
He was elected a Fellow of the Royal 
Society in 1966. 

Vice-Admiral H.C. Lvddon Is to be 
President, Royal Naval College, Green¬ 
wich, in May 196?, in succession to 
Resr-Admlral R.U. Bayly. 

Prof, R.R. Porter. FRS, Pfizer Profes¬ 
sor of Immunology, St. Mary's Hospital 
Medical School, London Univ., has been 
appointed to the Whitley Professorship 
of Biochemistry at Oxford Unlv., from 
1 Oct 1967. 

Dir I,.!*n&».lgX Sanders, Director of 
the Medical Research Council's Virus 
Research Laboratories at Carshalton, 
la leaving Britain in September to 
Join Sloane-Ketterlng Research 
Institute, New York. 
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Tachnlcil Report» of ONRL 
Th® following roport® have recent¬ 

ly been issued by ONRL. Copies may be 
obtained gratis by Defense Dept, and 
other US Government personnel, ONR con¬ 
tractors, and other American scientists 
who have a legitimate interest. How¬ 
ever, because of the frequent content 
of proprietary and prepublication in¬ 
formation, the reports cannot be sent 
to libraries or to citizens of foreign 
countries. Requests for ONRL reports 
should be addressed toi Commanding 
Oí icer, Office of Naval Research 
Branch Office, Box 39, Fleet Post 
Office, New York 09510. 

ONRL-l-67 Polarization Characteristics 
of Radar Echoes by M.W.Long 

ONRL-2-67 Flight Guidance in West 
Germany by Dr. Walter M. 
Hollister (ETH, Zurich) 

ONRL-3-67 Engineering Mechanics at the 
Technion - Israel Institute 
of Technology, by 
H.E. Williams 

0NRL-i»-67 Mechanics and Engineering in 
Ireland, by H.E. Williams 

ONRL-5-67 Materials Research in Israel, 
by J.B. Cohen 

ONRL-6-67 Electronics Research at FOA, 
by M.W. Long 

ONRL-7-67 Marine Sciences in Roumanie, 
by J.D. Costlow, Jr. 

ONRL-8-67 Marine BiologioslStation, 
University of Liverpool, Port 
Erin, lale of Man, by 
J.D. Costlow, Jr. 

ONRL-9-67 Solid State Physics at Some 
Technical Universities in 
Northern Germany, by 
B.O. Séraphin 

ONRL-lO-67 Structural Mechanics Re¬ 
search at Some Laboratories 
in France and Switzerland, 
by G, Herrmann 

ONRL-II-67 Operations Research in the 
Italian Navy, by 
P.D.Maycock ¿ J.W.Hemann 
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SUMMAHY OF KI'ROPF.AN SCIENCE - 1967 

Over th* past aaveral month«. tha Editor« of ESK have been conaiderln* way« 
In which the vast fund of background knowledge on European science and scientist« 
which exists ln ONFL could best he utilized to assist our US colleagues in plan¬ 
ning visits. While most traveling US scientists are familiar with the groupa 
they will visit, in a surprising number of cases this is not true. 

In this supplementary issue of ESN, an attempt is made to supply tips and 
informstion which will assist in making visits more meaningful. It should be 
emphasized that this material is Intended to be a supplement rather than a sub¬ 
stitute for information normally obtained from travel agents and sponsoring 
government agencies. The miscellaneous comnunts cover points which, in the 
experience of this office, frequently create problems or obstacles for the visit¬ 
ing scientist. In addition, information is given on holidays in the more fre¬ 
quently visited countries, international and nations! professional meetings which 
have been announced as of 1 February 1967, a bibliography of ONNL technical 
reports, and a list of ESN articles over the past year covering European labora¬ 
tories. 

The ONHL technical reports provide an unusually complete coverage of a wide 
range of scientific disciplines here in Europe, organization and programs of 
laboratories, and work of individual scientists. These reports may be of value 
in giving a background and/or historical perspective on the work of a given group 
before a visit is made. While the ESN articles tend to be more general, they 
also should be of value in this regard. The reports are 11«-ed by year of publi¬ 
cation and disciplinei copies may be obtained from the Defense Documentation 
Center, Cameron Station, Alexandria, Virginia, 223H. 

As a rule, additional international meetings are announced in the "News and 
Notes" section of ESN as the year progresses. The list contained here will be 
supplemented in one of the later Issues of ESN. In the event this special issue 
of ESN proves to be of value to the US scientific community, it will be updated 
and published annually. (The Editors) 

M ISCEI.LANE OHS NOTES 

VISITS TO FOUEKiN C.OVEHNMENT AND MILITARY SPONSORED LADORATORTES 

One of the most common problems encountered by US scientists visiting Europe, 
including ONR contractors, is that of official clearance to visit military and/or 
government-sponsored laboratories. Requirements for visit notification and 
security clearance vary from one country to another, according to the profession! 
affiliation of the visitor and the status of the laboratory being visited. These 
comments are Intended only to alert visitors to the security requirements and 
serve as a crude guide. When trips are being made under the sponsorship of a 
government agency, and foreign government or military laboratories will be 
visited, it is recommended that the requirements for security clearance and/or 
foreign visit approval be clearly ascertained from the sponsoring agency. 

In the case of visitors to university and private laboratories, no formal 
government clearance is necessary (unless classified resesrch projects will be 
discussed). Visitors, including University contractors, whose trip is sponsored 
by the US Department of Defense always require formal clearance for visits to 
foreign military laboratories. The US agency sponsoring the visit is respon¬ 
sible for Initiating the clearance.. Unfortunately, experience has shown that 
this requirement is overlooked with sufficient frequency as to warrant specific 
mention here. Thus, it la suggested that this issue be specifically raised with 
the sponsoring organization in planning visits. Visit notices should be 
initiated approximately six weeks in advance, so as to permit st leest 30 days' 
advance notice to the Defense Attache of ihe US Embassy in the country concerned. 
In France 35 days advance notice, from the time the visit clearance request 
arrives in Paris, is required. The Italian government requires Ii5 days' advance 
notice. 

S-l 



th. risk of b*in* redundant, it should be enphaaized that security 
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remarks are addressed. 

a. 4.u*> m+mrr or thin office has at times been amused and at 
Over the ^^Hna and watch the stream of visiting 

other times amazed as they sit on nr>a»n« Tt is difficult for 
1 ..+ 4. + . ci nw hark and forth across the Atlantic Ocean. Tt 1 

^•“average American who Jear. 

it: which the European laboratories have 

adopted ir. order to cope with the stream of visitors. 

It^SSSSSä-SP- 
One 'aboratory is understood to cope with this problem in a rather ^««st¬ 

ing fashion A scale has been devised in this organization to rate the mutual 
:::.m of ih. proposed visit. Members of the staff consider the visitor's 
background and his work and determine the nature of the reception he shall 
background ana nis wo ^ con9ldered on this scale is the "importance- or 

professional position of the visitor. The department chairman from a US univer- 
_11y or director of a government laboratory or other dignitary whose work 
i oí 1Î1 u-el.te/to the laboratory in question will be given .15-"."ute 

0 . 1 ...4.fan* Tn this wav the staff of the laboratory have made it 
tble for the Visitor to carry out his itinerary. At the same time, 

the visitor nor the laboratory staff have devoted time to a discussion which is 
not truly of interest. Scientists whose work is directly related to the labora¬ 
tory so^that considerable interaction of mutual benefit is anticipated, are 
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received with open erms. Other laboratory directors, who feel that the work of 
their organisation can continue in apita of the constant flow of visitera, ara 
more gracious though perhaps leas conaldarata of the visitors and their own time. 
However, one often wonders whether they have the same table reserved for lunch 
each day at the moat charming or "typical" restaurant in town. 

Because of the large number of Americans visiting the better known European 
laboratories, it is highly Important to make appointments well in advance and to 
keep the appointment, once made. Not only do Europesna in general tend to be 
more formal with regard to laboratory vlalta than do their American colleagues, 
but their staffs are usually much smaller than those in the US. Thua, foreign 
visitors actually can and often do constitute a significant source of disruption 
to ongoing research efforts. 

Because European scientists on the whole have a surprisingly comprehensive 
knowledge of the US literature in their discipline, the individual whose work 
they know usually is well received. However, a person unknown to the laboratory 
may have a rather strained and short visit ^ith a senior scientist and spend 
most of his time with graduate students or assistants. Quite possibly he will 
not be received a.' all -- particularly during the summer months. This is not s 
lack of courtesy or a reflection on the character of science in the cou.itry 
involved -- it is a measure of self-protection. 

HOTEL ACCOMMODATIONS 

Hotels in all major cities throughout Europe and the United Kingdom are very 
crowded during the tourist season from approximately 1 April to 1 October. 
Particular difficulty may be encountered in Rome and Spain. Reservations should 
be made as early as possible, bearing in mind that extensions beyond the specific 
dates requested are not always possible. Most hotels require a minimum of l|fl- 
hours notice of cancellation or a visitor is liable for charges. Additionally, 
most hotels require notification of late arrival, since they do not normally 
hold reservations after 6 p.m. Hotel reservations will be particularly difficult 
to obtain in Denmark between 1 March and 1 October of thif. year, when the country 
celebrates its eight-hundredth-year anniversary. The AAA manual Motoring Abroad - 
Travel Guide to Europe is an excellent guide for selecting hotels'! Its descrlp- 
tions and opinions have proved reliable. 

TRAVEL 

Frequent air service is available between most European capitals and other 
large cities. Many countries (England not included) have an airport tax which 
ranges from SO.85 to S3.00, payable in local currency for all flights out of the 
country. Travelers are wise to ascertain what this tax is upon arrival and 
insure that they have adequate local currency to pay the tax upon departure. 
European flights booked in the United States should be reconfirmed as soon as 
possible after arrival at the first point, and at each subsequent stopover. 
Once firm reservations are made on a domestic flight in the UK (England, Scotland, 
and Northern Ireland), they may not be cancelled without payment of a cancella¬ 
tion charge of S2.80. This charge doubles to $5.60 if a booking is cancelled 
within i»8 hours of scheduled departure. 

Rail travel in the UK, Western Europe, and between the UK and Western 
Europe is reasonably priced (approximately $0.06 per mile for first class travel) 
and its use may be preferable during the winter months when air travel is re¬ 
stricted due to weather conditions. Extra fares are, however, not uncommon on 
fast trains. Sleepers are available for longer overnight journeys, but should 
be booked well in advance with the under:.tending that a charge is made for 
cancelled sleeper bookings. There are excellent overnight through trains from 
London to the Continent, Paris and Brussels in particular, which may be prefer- 

« able to airplanes if one has early morning appointments in these cities. Travel 
by overnight train with a sleeper is, however, more expensive than air travel. 
Train travel frequently is faster than by air between Amsterdam-Brussels and 
Paris-Brussels, in terms of total time elapsed from the center of one city to 
another. 

Hertz and Avis car rental agencies have offices in almost very principal 
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city in Furope. In mo»t car* may ba ranted in one town and loft at another 
without a drop charge. Credit carda tatuad in the US are accepted by theae 
»Konries in Europe, and all US Covernaient official travelera are entitled to a 
ton percent dlacount in Europe, but one muât ask for it when renting the car 
since it is not automatic, Gaaoline credit carda however are not accepted. 
International Driver's Licenses are useful and lire required in Spain, Austria, 
Finland, Greece, Portugal and Turkey. 

CURRENCY 

There are no restrictions on the amount of US currency or travelers' checks 
that an American may take in or out of any European country, and exchange 
facilities are available at most airports and throu^h banks. Many countries 
have a restriction on the amount of their currency which hib\ lie taken out. The 
American dollar is also accepted by moat hotel and business establishments, 
although one cannot expect the rate to be as rood as the official exchange rate. 
It is surroted you brin* #10 - #20 in #1 bills in the event a smaller additional 
amount of a particular currency is required. 

TAM SERVICE 

Taxis are plentiful and reasonably priced in London. It is expected hat 
you will tip the driver between lO1?? and 151^ of what is on the meter. Taxi from 
centra 1 London *oinr outside the six-mile radius are permitted to charge a return 

There is no set fare from London Airport to town, therefore, negotiate 
before starting, or, better yet. take the Airline bus. Toxis in Athens have two 
rates -- one for the city, which is cheaper, and one for the suburbs. The meter 
ticks faster on the city rate, so listen for the tick. Taxis in most countries 
use varying methods in computing fares. If going on a reasonably long ride, it 
is wise to get an estimated price from the driver in advance. 

LANGUAGE 

Communication in English is possible with most scientists in Europe. How¬ 
ever. difficulty occasionally may be encountered with older men in Southern 
France, Italy, and Germany. A working knowledge of a foreign language, particu¬ 
larly French, is helpful but not essential. 



U.8. SCIENTIFIC ATTACHES IN U.S. MISSIONS 
ABROAD AND TMEIR REGIONAL RESPONSIBILITIES 

E«b*»»y 

pircare; 
Belgrade, Yugoslavia 

Bern, Switzerland 

Bonn, Geraany 

London, England 

Moscow, Russia 

Paris, France 

Rose, Italy 

Stockholm, Sweden 

Warsaw, Poland 

U.S. Mission to OECD, Paris 

^AT|N AWERIÇA: 

Buenos Aires, Argentina 

Rio de Janeiro, Brazil 

FA.R PASH 
Canberra, Australia 

Tokyo, Japan 

NEAR EAST AND SOUTO ASIA; 

Cairo, Egypt 

New Delhi, India 

Tehran, Iran 

Tel Aviv, Israel 

Scientific Attacke Rfld 
Deputy 

Mr. Wilfred F. Declercq 
(Jan.) 

Dr. Henri Bader 

Dr. «lillas W. Williams 
Dr. Norman P. Neureiter 

Dr. Alan Mancher, Acting 

Mr. Christopher A. Squire 
(Science Reporting 
Officer) 

Dr. Edgar L. Piret 
Mr. Harding Ballough 
Mr. John Buehler 

Dr. Walter Ramberg 

Dr. Clyde L. McClelland 
Mr. John A. Collins 

Mr. Alton L. Jenkens 

Dr. Philip W. Hemlly 

Dr. Nathan H. Woodruff 

Dr. Andre C. Simonpletri 
Mr. James Asper 

Dr. Paul A. Siple 

Dr. Robert T. Webber 
Mr. tíoward McElroy 

Mr. Slator Blackiston, 
Jr. (/ctlng) 

Dr. Donald L. Fuller 

Dr. Herman I. Chinn 

Mr. Michael G. Kelakos 

Regional 

International Scientific 
activities at Geneva 

Netherlands 
Austria 

Ireland 

Belgium, Spain and 
Portugal 

Greece 

Finland, Norway, Denmark 
Iceland 

OECD Science Program 

Paraguay, Uraguay and Chile 

Columbia, Venezuela, Peru, 
Bolivia and Ecuador 

New Zealand 

Korea, Philippines, Taiwan 
and Hong Kong 

Lebanon, Syrian Arab 
Republic and Iraq 

Ceylon 

Pakistan and Turkey 
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am HOLIDAYS Of COUNTRIES rMQMtMTLY VISITED 

January to Doceabar 1967 

AUSTRIA - Jan. 6; March 25, 27; May 1, 4, 13, 15; August 15; October 26; 
November 1; December 8, 25, 26. 

BELGIUM - March 25, 27; May 1, 4, 13, 15; July 21; August 15; November 1, 11; 
December 25. 

CEYLON - Jan. I, 3, 10, 13, 18, 25; Feb. 2, 4, 9, 17, 24; Mar. 3, 9, 10, 17, 
24, 25, 26; April 2, 9, 13, 14, 17, 24; May 1, 8, 16, 23, 24; June 7, 
15, 21, 22, 29, 30; July 6, 14, 21, 29; Aug. 5, 13, 20; Sept. 3, 11, 
26; Oct. 3, 11, 18, 25; Nov. 1, 9, 16, 24; Dec. 1, 9, 16, 23, 25, 30, 

CONGO, REPUBLIC OF - (Klnshasha) Jan. 1, 4; May 1; June 30; Aug. 15; Oct. 15; 
Nov. 1, 11, 17; Dec. 25; (Burundi) Jan. 1; May 1; July 1; Aug. 15; 
Sept. 18; Oct. 13; Nov. 1; Dec. 15, 25, 27. 

DENMARK - March 23, 24, 27; April 21; May 4, 15; June 5; Dec. 25, 26. 

EGYPT (UAR) - Jan. 7, 12, 13; March 21, 22; April 11, 23, 30; May 1; June 18, 20; 
July 1, 23. 

ENGLAND, 
WALES, 
NORTHERN IRELAND AND 
REPUBLIC OF IRELAND - Mar. 17 (Ireland only), 24, 27; May 29; Aug. 28; Dec. 25, 26. 

FINLAND - Jan. 6; March 24, 2C, 27; May 1, 4, 15; June 23, 24; Nov. 4; Dec. 6, 
25, 26. 

FRANCE - Jan. 2; March 24, 27; May 1, 3, 4, 15; July 13, 14; Aug. 14, 15; 
Oct. 31; Nov. 1; Dec. 25. 

GERMANY (WEST) - Jan. 1, 6; Mar. 24, 27; May 1, 4, 15, 25; June 17; Aug. 15; 
Nov. 1; Dec. 25, 26. 

GIBRALTAR - Jan. 1; Mar. 24, 27; May 24; June 10; Aug. 28; Dec. 25, 26. 

GREECE - Jan. 6; March 13, 25; April 28; May 1, 15, 25; June 19; Aug. 15; 
Oct. 28; Dec. 25, 26. 

INDIA - Bangalore: Jan. 13, 14, 26; Mar. 9, 22, 24; Apr. 10, 21; June 21, 30; 
Aug. 15; Sept. 7; Oct. 2, 3, 11, 12; Nov. 1, 2; Dec. 25; Calcutta: 
Jan. 13, 23, 26; Feb. 14; Mar. 24; Apr. 15, 21; June 30; Aug. 15, 28; 
Oct. 2, 3, 9-13, 17; Nov. 1, 17; Dec. 25; Cochin: Jan. 13, 26; 
Mar. 22, 24; Apr. 14, 21; May 1; June 21, 30; Sept. 14, IS, 21; Oct. 
2, 10-12; Nov. 1; Dec. 25; Madras: Jan. 13, 14, 26; Mar. 22, 24; 
Apr. 10, 14, 21; May 24; June 30; Aug. 15; Oct. 2, 11, 12; Nov. 1; 
Dec. 25, 30; Mahavashtra: Jan. 13, 26; Mar. 22, 24; Apr. 10, 14, 
21, 22; May 1, 11; June 21; Aug. 1, 15, 30; Sept. 4, 7; Oct. 2, 12; 
Nov. 3, 27; Dec. 25. 

IRAQ - (Approx, dates) Jan. S, 12, 13, 14; Feb. 8; Mar. 21, 22, 23, 24; 
Apr. 10, IS; May 1; June 19; July 14; Nov. 18. 

ISRAEL - Jan. 1; Mar. 26, 27; Apr. 25; May 1, 15; June 14; Aug. 15; Oct. 5, 6, 
14, 19, 26. 
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ITALY - Jan. 0; Mar. 27; April 25; May 1, 4, 25; June 2, 29; Aug. 15; Mov. 1; 
Dec. 8# 25« 26. 

MONACO (PRINCIPALITY) - Jan. 2, 27; Feb. 7; Mar. 2, ”¡*'1 l'3’ 4' l5' 28; 
July 13, 14; Aug. 14, 15; Oct. 31; Nov. 1, 20, Dec. 8, 25. 

NETHERLANDS - Mar. 24, 27; May 1, 4, 15; Dec. 25, 20. 

NORWAY - March 23-25, 27; May 1, 4, 15, 17; Dec. 25, 20. 

PAKISTAN - Jan. 8, 12, 13; Mar. 21-23; Apr. 21; June 21; July 1; Aur. 14; Sept. 
11; Oct. 27; Dec. 25. 

PORTUGAL - yeb. 7; Mar. 23, 24; May 25; June 10, 13, 24; Aug. 15; Oct. 5; Nov. 1; 
Dec. 1, 8, 25. 

SCOTLAND - Jan. 1; Mar. 24; May 29; Aug. 28; Dec. 25. 

SPAIN - Jan. 0; Mar. 24; May 1, 4, 25; June 29; July 18, 25; Aug. 15; Oct. 12; 
Nov. 1; Dec. 8, 25. 

SWEDEN - Jan. 6; Mar. 24, 27; May 1, 4, 15; June 24, Dec. 25, 20. 

SWITZERLAND - Mar. 24, 27; May 4, 15; Dec. 25, 26; in fiddition to theee, various 
cities have other holidays. 
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SCIENTIFIC MEETINGS IN EUROPE 1967 

APRIL 

2-R 

3-5 

3-6 

U-6 

U-S 

5-7 

IO-1Í» 

10-15 

11-13 

11-13 

12-13 

European Society of Radiology 1st Congress Barcelona 
Prof. Oros, Hôpital Civil 
Strasbourg, France 

Thin Film Conference - Resistive & Dielectric Pro- Nottingham 
pert les of Thin Films 

Meetings Officer, IPPS 
U7 Relgrave Square 
'ondon, S.W. 1. England 

Chemical Society Anniversary Meetings Exeter 
General Secretary, Chemical Society 
Burlington House 
London, W.l, England 

Combustion in Advanced Ons Turbine Systems, Cranfield 
Cranfield International Propulsion Symposium 

Dr. T.E. Smith 
Dept of Aircraft. Propulsion, College of Aeronautics 
Cranfield, Bedfordshire, England 

19th British Mathematical Colloquium 19()7 Swansea 
Dr. A .I.Ellis, Dept, of Pure Mathematics 
University College, Singleton Park 
Swansea, England 

Conference on "Spark Discharges". IPPS Atomic Ã-. Liverpool 
Molecular Physics Sub-Committee 

Meetings Officer 
Institute of Physics & Physical Society 
47 Bel grave Square 
London, S.W. 1, England 

Environmental and Human Factors in Engineering Southampton 
Conference Secretary 
Institute oí Sound &. Vibration Research 
The University 
Southampton 

International Conference on Electronics & Space Paris 
M. Bignior, Chairman of Organizing Committee 
Colloque International sur 11 Electronique et l'Espace 
16 rue de Presles 
Paris 15e, France 

The Structure and Properties of Liquids Exeter 
The Assistant Secretary, Faraday Society 
6 Gray's Inn Square 
London, W.C. 1, England 

Symposium on Decision Making in National Seien ;e London 
Policy 

The CIBA Foundation 
41 Portland Place 
London, W.l, England 

Institute of Physics & Physical Society! Reading 
Conference on Point defects in Metals 

IPPS address above 
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APRIL 

13-1¾ 

13-1¾ 

H-21 

I7-I9 

17- 19 

17-20 

17-22 

17-20 

18- 2 May 

19- 22 

23-27 

2U-2(i 

The Teaching of Mathematic« ln the Training of Exeter 
Physicists 

The Meetings Officer, IPPS 
l»7 Belgrave Square 
London, S.V.l, England 

Conference on the X-ray Analysis of Biological Oxford 
Materials 

IPPS, address above 

International Congress and Exhibition on Measure- Paris 
ment, Control, Regulation and Automation, Includ¬ 
ing Section on Nuclear Measurements & Reactor Control 

MESUCORA Association 
37 Avenue de Breteuil 
Paris 7«. France 

Conference on Elementary Particles London 
IPPS, address above 

Meeting on Semiconductors, Metals & Magnetics Bad Nauheim 
Dr.-Ing. H.H. Burghoff, German Section IEEE 
Stresemann Allee 21, VDE-Haus 
6 Frankfurt/Main 70, Germany 

Symposium on Advances in Extractive Metallurgy London 
Secretary, Inst, of Mining A Metallurgy 
Itb Portland Place 
London, W.l, England 

3rd International Conference on Cartography Amsterdam 
c/o Congress Bureau 
I4 St.-Agnietenatraat 
Amsterdam-C, Netherlands 

Physics Exhibition London 
IPPS, address above 

9th International Hydrographic Conference Monte Carlo 
Vice-Admiral Alfredo Viglieri 
President of the Directing Committee 
International Hydrographic Bureau 
Avenue President J.F. Kennedy 
Monte Carlo, Monaco 

Conference on Semiconductor Device Research Bad Nauheim 
Dr.-Ing. H.H. Burghoff 
German Section IEEE 
Stresemann Allee 21, VDE-Haus 
6 Frankfurt/Main 70, Germany 

Zjth International Conference on the Science of Maastricht 
Ceramics 

Dr. J. de Jong, Secretary 
Nederlandse Keramische Vereniging 
Stlelt.jesweg 1 
Delft, Netherlands 

Conference on Image Detection A Processing RRE, Great Malvern 
IPPS, address above Worcs. 



\I'll I I. 

2ÍI-29 

26-2? 

MAY 

2-() 

8-10 

8-11 

1()-20 

17-22 

22-2!» 

22-27 

JUNE 

()-9 

6-10 

International Committee of Electrochemical Thermo- Mittenwald, 

dynamics and Kinetics Meeting Germany 
Dr. M. Fleischmann, Dept, of Physical Chemistry 

University of Newcastle upon Tyne 
Newcastle upon Tyne, England 

Symposium and Exhibition on Noise Melton Mowbray 
Production Engineering Research Assoc. 
Melton Mowbray. Leics, England 

Annual Meeting of the Société de Chimie Physique Paris 
Prof. G.•Emschwi11er, Secretary-General 

10 rue Vauquelin 
Paris 5e, France 

Static Electrification 
The Meetings Officer, IPPS 
!»7 Belgrave Square 
London, S.W.l, England 

London 

International Symposium on Molecular Associations 

in Biology 
Prof. B. Pullman 
c/o Institué de Biologie Physico-Chimique 

13 rue Pierre Curie 
Paris 5e, France 

International Colloquium on Solid Inorganic Toulouse 

Phosphates 
Secretariat, Departement de Chimie Inorganique 
Faculte des Sciences, 28 rue des Trente-Six Ponts 

31 Toulouse, France 

2nd European Symposium on Fresh Water from the Sea Athens 

Prof. A.A. Delyannis, Secretariat 
P.O.B. 119^, Omonoia, Athens, Greece 

Deutsche Gesellschaft für Raketentechnik ü Raumfahrt Bordeaux 

Theme: Communications Satellite 
DORR, am Glockenbach 12 
8 München 5, Germany 

Symposium on Oxides of Sulphur in Modern Chemistry Toulouse 
Congress Secretariat, Institute of Chemical 

Engineering. Vniv. of Toulouse 
Chemin de la Loge-F.mpa lot 

Toulouse, France 

Symposium on Modern Treatment of Glass Surface Luxembourg 
Secretariat, Union Scientifique Continentale 

du Verre, 10 Blvd Defontalne 

Charleroi, Belgium 

10th International Gas Conference Hamburg 

Mr. R.H. Touwaide, General Secretary 
International Gas Union. !» Avenue Palmerston 

Brussels !», Belgium 
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JUNE 

7-9 Conference on Industrial Physics - The Contri- Herrogste 
butlon of Government Sponsored Laboratories 

IPPS, The Meetings Officer 
i»7 Belgri've Square 
London, S,W.l, England 

12-17 Symposium on the Chemistry A Internal Structure Louvain 
of Synthetic High Polymers 

Prof. G. Smets, Laboratory of Macromolecular 
Chemistry, Unlv. of Louvain 

99 rue de Namur 
Louvain, Belgium 

12-19 

19-23 

2nd International Conf. on Solid Compounds of Unlv. of Twente 
Transition Elements Enschede 

Mr. J.C. Wildervanck, Lab. of Inorganic 
Chemistry, State Unlv. of Groningen 

Groningen, Netherlands 

lljth International Scientific Congress on Rome 
Electronics 

Secretariat, Rassegna Internazionale elettronica, 
nucleare e teleradloclnematograflea 

Ufficlo Congressl, Via Crescenzio 9 
Rome, Italy 

19-23 2nd Journées Internationales d'Etude des Piles Brussels 
a Combustible 

Secretariat of the Congress, SERAI 
1091 Cnaiissee d'Alsemberg 
Brussels, IS, Belgium 

21-29 European Meeting of Chemical Engineering 1967 Frankfurt/Main 
DECHEMA . Postfach 77M' 
6 Frankfurt/Main 7, Germany 

26-1 July 5th International Congress of Chemotherapy Vienna 
Sekretärlat, 5 Internationaler Kongres für 
Chemotherapie, c/o Wiener Medizinische Akademie 

Alserstr. U 
1090 Vienna, Austria 

27-2 July 2nd Colloquium on Thin Films Budapest 
Optikal Akusztlkai és Fllmtechnlkal Egyesület 
Szabadsag ter 17 
Budapest 5, Hungary 

JULY 

Seminar on the Whole Spectrum of Modern Trieste 
Theoretical Physics 

International Center for Theoretical Physics 
Piazza Oberdan 6 
Trieste, Italy 

3-5 Meeting on Electron Diffraction - Electron Micros- London 
copy A Analysis Group In association with The 
International Union of Crystallography 

IPPS, address above 

5-7 Accuracy of Spectroscopic Methods Birmingham 
IPPS, address above 
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JULY 

7-13 

8-15 

10-12 

10-12 

11-13 

10-1¾ 

11-1¾ 

17-21 

17-23 

IK-20 

18-23 

XIV World Dental Congress Paris 
Federation Dentaire Internationale 
Secretariat General, 22 Avenue de Vllliers 
Paris 17«, France 

Annual Assembly of the International Institute London 
of Welding 

British Organising Committee, Inst, of Welding 
5¾ Princes Gate, Exhibition Road 
London, S.W.7, England 

International Symposium on Naturally Occurring Newcastle/Tyne 
Phosphoric Esters 

Chemical Society 
Burlington House,Piccadilly 
London, W.l, England 

Astronomical Optics London 
The Meetings Officer, IPPS 
¾7 Belgrave Square 
London, S.W.l, England 

^h Symposium on Special Ceramics Stoke-on-Trent 
Mr. B. Popper, British Ceramic Research Assoc. 
Queens Road, Penkhull 
Stoke-on-Trent, England 

Annual Scientific Meeting of the British Medical Bristol 
Association 

Secretary, BMA 
Tavistock Square 
London, W.C.l, England 

2nd International Conference on Magnet Technology Oxford 
Technological Information on Magnets associated with 
Research in Physics - especially High Energy Physics 

Mr. R.C. Pepperell, Conference Secretary 
Rutherford High Energy Laboratory 
Didcot, Berks, England 

Symposium on Solar-Terrestrial Relationships during London 
Solar Minimum Conditions 

Dr. G. de Q. Robin, c/o Scott Polar Research 
Institute, Cambridge University 

Cambridge, England 

5th International Conf. on the Physics of Electronic Leningrad 
and Atomic Colllsslons 

Organizing Committee for the Conference 
A.F. Ioffe Physico-Technical Institute 
Leningrad K-21, USSR 

Conference on Computer Technology Manchester 
Joint Conference Secretariat Institute of 

Electrical Engineers, Savoy Place 
London, W.C.2, England 

1st World Conference on Laser Applications & Paris 
World Exhibition of Instruments ft Laser Techniques 

M, Marcel Locquln, Chairman of Organizing Committee 
38 avenue George V 
Paris 8e, France 
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JULY 

23- 29 

25-27 

28-2 Auß 

AUGUST 

7-12 

H-18 

24- 28 

27-2 Sep. 

27- 3 Sep. 

28- 2 Sep. 

3O-6 Sep. 

10th Plenary Meeting of the CoMiittee on Space London 
Research 

Monsieur J. Gazin, Executive Secretary, COSPAR 
55 Blvd Malesherbes 
Paris 8e, Prance 

International Symposium on Solution Properties Edinburgh 
of Natural Polymers 

Chemical Society 
Burlington House, Piccadilly 
London, V.l, England 

Operations Research Around the World Maatlnga Madrid 
Mr. J.E. Walsh 
System Development Corporation 
Santa Monica, California 

XIV International Spectroscopy Colloquium Debrecen, 
Deputy General Secretary, Hungarian Hungary 

Society of Mechanical Engineers 
Szabadság Tír I? 
Budapest V, Hungary 

14th International Symposium on Microscopy (MICRO-67) Caeibrldge, 
McCrone Research Institute England 
451 East 31st Street 
Chicago, Illinois 60616 

2nd European Symposium on Marine Biology Eepegrend 
Prof. Hana Brattstr/tfm, Director 
Biological Station, Eapegrend 
Blomsterdalen, Norway 

8th International Conference on lonlzetlon Vienne 
Phenomena In Gaseo 

Dr. F. VieLbttck 
Osterelchische Studiengesellschaft fflr Atomenergie 
Lenaugasse 10 
1082 Venna VTII, Austria 

XXIV Conference of International Union of Pure A Prague 
Applied Chemistry 

Dr. Rudolf Morf, Secretary General of IUPAC 
c/o F. Hoffman-La Roche A Co. 
4002 Basle, Switzerland 

IUTAM Symposium on the Generalized Coaserat 
Continuum A the Continuum Theory of Dislocation 
with Applications 

Prof. E. Krdner, Bergakademie Cleusthal 
Adolf Rttmerstrasse 2A 
Clausthal-Zellerfeld, Germany 

British Association for the Advancement of 
Science Meeting 

BAAS, 3 Sanctuary Buildings 
20 Great, Smith Street 
London, S.W.l, England 

Stuttgart A 
Fraudenatadt 

Leeda 

S-13 



AUr.Uât 

30-7 Sep. 

SEPTEMBER 

U -R 

5-7 

5-9 

5-9 

10- 15 

11- 15 

11-15 

11-15 

11- 15 

12- 13 

13-1*» 

1H-23 

12th International Congress of Refrigeration Madrid 
International Institute of Refrigeration 
177 Blvd Malesherbes 
Paris 17e, France 

Solid State Devices Manchester 
The Meetings Officer, IPPS 
*»7 Belgrave Square 
London, S.W.l, England 

Physics of Quasars Manchester 
IPPS, address above 

II IUTAM Symposium on Thin Shells Copenhagen 
Prof. F. Niordsen, Chairman of Scientific Committee 
Technical Univ. of Denmark, Rigensgade 13 
Copenhagen K, Denmark 

10th International Congress of Microbiological Budapest 
Standardization 

Mr. E.C. Hulse, c/o Central Veterninary Laboratory 
Weybridge, England 

9th European Congress on Molecular Spectroscopy Madrid 
Mr. J. Morcillo 
c/o Instituto de Chimica-Physica, Seranno 119 
Madrid 6, Spain 

3rd International Congress on Ergonomics Birmingham 
P.0. Box No. 363 
Birmingham 15, England 

International Symposium on Information Theory Athens, 
Lt.Col. B.R. Aglns (SRMA). AFOSR Greece 
IhOO Wilson 
Arlington, Va. 22209 

Introduction to Static Structural Matrix Analysis Southampton 
Conference Secretary, Inst, of Sound & Vibration 
Research, Southampton University 
Southampton, England 

5th International Congress on Cybernetics Namur 
Secretariat, Int'l Assoc, for Cybernetics 
Palais des Expositions, Plsce A. Ri.lckmans 
Namur, Belgium 

Symposium on Heat Treatment Melton Mowbray 
Production Engineering Research Assoc. 
Melton Mowbray, Leics, England 

High Voltage Insulation in Vacuum London 
IPPS, address above 

Stochastic Problems in Underwater Sound Propagation Lerici, 
NATO-MARINA ITALIANA Advanced Study Institute La Spezia 

Prof. Maurizio Federici, c/o USEA 
Via P. Mantegazza nr. 23 
San Terenzo (La Spezia), Italy 
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SEPTEMBER 

20-22 

20-22 

20-23 

2U-30 

25- 7 Oct. 

26- 28 

26-28 

29-6 Oct. 

OCTOBER 

2-7 

11-U 

7-12 

Stress Analysis In Blo-englneerlng 
The Meetings Officer, IPPS 
1»7 Belgrave Square 
London, S.W.l, England 

International Symposium on Surface Phenomena of 
Meta Is 

Prof. K.S.V. Sing 
Dept, of Chemistry, Brunei College, Woodlands 
London, W.3, England 

International Conference on the Use of Radioactive 
Isotopes In Pharmacology 

Prof, B. Glasson, Pavillon des Isotopes 
20 Boulevard d'Yvoy 
1211 Geneva it, Switzerland 

Deutsche Gesellschaft für Rakententechnik und 
Raumfahrt, 18th Int'l Astronautlcal Congress 

DGRR, am Glockenbach 12 
8 München 5, Germany 

li*th General Assembly of the International Union 
of Geodesy & Geophysics 

Mr. V.C. Bossart, Sec'y Gen'l of the Assembly 
Neustadtgasse 7 
8OOI Zurich, Switzerland 

International Conference on the Physics Problem 
In Reactor Shielding Design 

Mr. P.B.E. Thompson, Assistant Secretary 
British Nuclear Energy Society 
1-7 Great Gtorge Street 
London, S.W.l, England 

Magnetic Materials & their Applications 
IPPS, address above 

4th Int'l Conference on Atmosphere A Space 
Electricity, AFCRL, Army, Navy, NSF and NASA 

M.B. Gilbert (CRTE) 
Air Force Cambridge Research Laboratories 
L.G. Hanscom Field 
Bedford, Mass. OI731 

32nd Physicists Conference 
Prof. E. Boersch, c/o Physikalisches Institut 
Technische UnlversitMt, Harderbergstr. JU 
Berlin 12, Germany 

4th Congress on Material Testing 
Deputy General Secretary 
Hungarian Society of Mechanical Engineers 
Szabadsíg T¿r 17 
Budapest V, Hungary 

15th International Communications Congress 
Secretariat, Istituto Internazionale delle 
Comunicazioni, Viele delle Brigate Partigiane 

Genoa, Italy 

London 

London 

Ave., 

Geneva 

Belgrade 

Zurich 

London 

London 

Lucerne 
Switzerland 

Berlin 

Budapest 

Genoa 

18 

8-15 



OC mur u 

9-18 

8-10 

U-25 

DKCK^fBER 

7 

Meeting of Intarnotlonal Council for tho 
Exploration of tha Saa 

ICES, Charlottenlund Slot 
Charlottenlund, Danmark 

Conference on MF, LE, and VLE Radio Propagation 
Joint Conference Secretariat 

Inatltute of Electrical Englneera, Savoy Place 
London, V.C.2, England 

International Claes Daya, 5th Congreas 
r.eneral Secratary, c/o Muane du Verre 
13 quai de Naaetrlcht 
Liege, Belgium 

Interplanetary Spaceflight 
DORR, am Glockenbach 12 
8 MUnchen 5, Germany 

Hamburg 

London 

Damaacua 

Munich 

8 >16 



FIVE-YEAR INDEX OF ONRL TECHNICAL REPORTS 1962 THROUGH 1966 

■IOLOOI 

ONRL 2-62 
ONRL 3-62 
ONRL 12-62 
ONRL 16-62 
ONRL 17-62 

ONRL 44-62 

ONRL 69-62 
ONRL 72-62 

ONRL 74-62 
ONRL 7S-62 

J.W. Foster 
• I 

ft 

• I 

ft 

• I 

fl 

II 

- Microbiology at the University of Liverpool 
- Microbiological Science at the University of Manchester 
- Two Microbiological Service Laboratories 
- A Microbiological Excursion to Scotland 
- General Microbiology at King's College, Durban Unlv., Newcastle 

upon Tyne 
- Non-medical Microbiological Science In West Germany and 

Switzerland 
- Microbiology In The Netherlands 
- Notes on Microbiological Laboratories In Hamburg, Denmark and 

Norway 
- A Microbiologist Looks at Czechoslovakia 
- Microbiology In Belgium 

ONRL 1-62 S.W. Handford 

ONRL 4-62 

ONRL 8-62 

ONRL 11-62 

ONRL 19-62 

ONRL 32-62 

ONRL 36-62 

ONRL 96-62 

ONRL 57-62 

ONRL 73-62 

ONRL 89-62 J.R. Kingston 
ONRL 90-62 
ONRL 91-62 

- A Survey of Research in Physiology and Allied Fields at London 
University: Pt. I - St. Bartholomew's, Guy's and St. 
Thomas's Hospital Medical Schools 

- A Survey of Research in Physiology and Closely Related Fields at 
London University: Pt. II - Middlesex, The Royal Free, 
London and Charing Cross Hospital Medical Schools 

- A Survey of Research in Physiology and Closely Related Fields at 
London Unlv: Pt. Ill - St. Mary's and Post-graduate 
Hospital Medical Schools and the Institute of Psychiatry 

- A Survey of Research in Physiology and Allied Fields at London 
University: Pt. IV - The Institutes of Basic Medical 
Sciences, Neurology and Ophthalmology 

- A Survey of Research In Physiology and Closely Allied Fields at 
London University: Pt. V - The Lister Institute of 
Preventive Medicine, The London School of Hygiene and 
Tropical Medicine, The Institute of Cardiology and Bedford 
College 

- A Survey of Research In Physiology and Closely Related Fields at 
London University: Pt. VI - The Royal Veterinary College, 
King's College, University College Hospital Medical School 
and University College 

- Research Trends in Physiology and Relatsd Fields In Central 
Germany and West Berlin 

- Notes on Research In Physiology and Related Fields at the 
University of Cambridge 

- Research Trends In Physiology and Correlative Fields In the 
Republic of Ireland 

- Research Perspectives In Physiology and Ancillary Areas in the 
Republics of the Lebanon and Israel 

- Institut Pasteur de Brabant, Brussels 
- Prince Leopold Institute of Tropical Medicine 
- Centre de Transfusion-Reanimation de l'Armée, "Jean-Julllard," 

Clamart 

ONRL 9-62 J.H. Stover - Military Medicine in the Federal Republic of Germany, 1962 

ONRL 34-62 E.A. Walsh - The Bone and Tooth Society 

ONRL 1-63 
ONRL 8-63 

ONRL 10-63 

ONRL 14-63 
ONRL 23-63 
ONRL 41-63 

ONRL 42-63 

ONRL 43-63 

ONRL 56-63 

S.W. Handford 
II 

II 

♦I 

II 

•I 

II 

II 

II 

- Congress with Moscow 
- Notes on Research In Physiology and Related Fields In the 

Republic of Finland 
- Some Aspects of Research In the Biomedical Sciences at Caroline 

Institute, Stockholm, and the University of Gothenburg, 
Sweden 

- Medical Research In the Norwegian Defence Establishment 
- Some Current Aspects of Biomedical Research In Belgium 
- Some Aspects of Biomedical Research In Italy 

I. Rome and Florence 
- Some Aspects of Biomedical Research In Italy 

II. Pisa and Milan 
- Biomedical Research In the Federal Republic of Germanv II. 

Fraukfurt, Bad Nauheim, and Bonn 
- Notes on Research In Physiology and the Medical Tradition of 

Scotland 
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ONRL 57-63 

ONRL 70-63 

ONRL 71-63 
ONRL 74-63 
ONRL 78-63 
ONRL 79-63 

S.W. Handford 

If 

It 

It 

II 

It 

- Bloaedical Research in the Republic of France (With a Note on 
the National Organization for Scientific Research) I. Paris 

- Research and Physiology and Related Fields at the National 
Institute for Medical Research in the United Klngdoa 

- Bloaedical Research and Notes on Medical Education in Hungary 
- Bloaedical Research in the Republic of Austria 1. Vienna 
- Research in Progress at the Royal Naval Physiological Laboratory 
- Bloaedical Research in the Federal Republic of Geraany 

III. Munich 

ONRL 63-63 J.R. Kingston - Notes on Military Medical Research in France 

ONRL 3-63 E.A. Walsh - Dental Caries Research in Britain 

ONRL 1-64 J.R. Kingston 
ONRL 36-64 " 
ONRL 56-64 
ONRL 59-64 " 
ONRL 60-64 

- Medical Evacuation Exercise of the Geraan Navy 
- Further Notes on Military Medical Research in France 
- Bloaedical Research in Egypt or Ten Years After 
- Organization of Military Medical Research in Sweden 
- Naval Medical Research Unit No. 3, Cairo, U.A.R. 

ONRL 10-64 

ONRL 11-64 

ONRL 15-64 

ONRL 21-64 

ONRL 39-64 

ONRL 46-64 

ONRL 55-64 

S.W. Handford 

II 

II 

II 

II 

II 

S.C. Dunn 

- Research in Physiology and Closely Related Sciences in the 
Republic of Portugal 

- Research in the Physiological Sciences in the Stat.' of Spain, 
with a note on Medical Education 

- Research in the Bloaedical Sciences in Italy: III.Pavla, Parsa 
and Modena 

- Research in the Bloaedical Sciences in Italy: IV. Bologna, 
Ferrara and Padua 

- Bloaedical Research in the Federal Republic of Geraany: IV. 
Haaburg, Göttingen, Tübingen and Frelburg/Br. 

- Research in the Bloaedical Sciences in the Republic of France: 
II.Marseilles, Montpellier and Lyons 

- Notes on Certain Military Aviation Medical Activities in Europe, 
Part I 

ONRL 31-65 

ONRL 17-65 

ONRL 13-65 

ONRL 22-65 
ONRL 32-65 
ONRL 46-65 

E.P. Cooper 

C.E. Meyers 

II 

C.H. Miller 
II 

II 

- Radiobiology in Great Britain 

- The Depsrtaent of Dental Science of the Royal College of 
Surgeons of England 

- Provision of Dental Treataent in England and Wales: An Address 
by Surgeon Rear Adalral Wa. Holgate, Chief Dental Officer, 
Ministry of Health 

- Tropical Medicine Research in the UK 
- Notes on Preventive Medicine in Geraany 
- Institute of Naval Medicine, Kiel, Federal Republic of Geraany 

ONRL 51-65 E.A. Edelsack - Soae Biophysics Facilities in Sweden 

ONRL 9-65 C.C. Klick - Syaposiua on Personnel Doslaetry for External Radiation 

ONRL 11-66 

ONRL 53-66 

ONRL 9-66 

ONRL 22-66 

ONRL 1-66 

ONRL 13-66 
ONRL 17-66 

ONRL 31-66 

ONRL 40-66 

S.C. Dunn 

I.N. Menah 

C.E. Meyers 

C.H. Miller 

C.N. Pelss 

II 

II 

II 

It 

- Notes on Certain Military Aviation Medical Activities in Europe. 
Part II 

- A Note on Medical Education in Great Britain 

- Dental Education in France and Switzerland 

- Notes on Naval Medicine in The Netherlands, Belglua and Denaark 

- Soae Aspects of Research in Physiology, Neurophysiology and 
Neuroanatoay at the University of Oslo, Norway 

- The Departaent of Physiology, University of Göteborg, Sweden 
- Notes on Medical Education and Physiological Research in the 

United Arab Republic (Egypt) 
- Soae Aspects of Bloaedical Rejearch and Medical Education in 

Israel 
- Medical Education and Research In Spain 
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ONRL 20-62 

ONKL 21-62 

ONRL 22-62 

ONKL 23-62 
ONRL 37-62 
ONRL 41-62 
ONRL 42-62 
ONRL 43-62 

ONRL 46-62 

ONRL 91-62 

ONRL 92-62 
ONRL 93-62 
ONRL 96-62 

Q.J. Jans 

#• 

M 

»• 
♦» 
tt 

*# 
tt 

tt 

tt 

tt 

tt 

tt 

- Electrochemical Reaearch Programa: Cambridge, Liverpool, and 
London 

- Electrochemical Reaearch Programa: London, Heveaetie and 
Sheffield 

- Polymer Reaearch at Sla Cantera ln Prance, Germany and 
Svltaerland 

- fuel Cell Reaearch at Two Cantera near Parla 
- Electrochemical Reaearch Programa at Stuttgart, Milan, and Padua 
- Inatltute of laduatrlal Chemiatry, Unlv. of Bologna, Italy 
- Inatltute di Química Plalca, Rocaaolano, Madrid 
- Phyalcal and Inorganic Chemiatry in Belfaat, Dublin, and 

Lelcaatar 
- Phyalcal, Inorganic, and Electróchenlatry at fro Cantera In 

Svltaerland 
- High Temperature CLenlatry at Saint-Gobain (Parla) and E.N.8. 

(Grenoble) 
- Max-Planch Inatltute for Phyalcal Chemiatry, GBttlagea 
- Phyalcal and Inorganic Chemiatry at Pour Contera la Italy 
- Phyalcal and Inorganic Chemiatry at Seven Centera In Germany 

ONRL 77-62 M.J. Hamlet 

ONRL 87-62 

- Organic Chemiatry at Three Irlah Unlveraltlea: Unlveralty 
College, Cork; Trinity College, Dublin; Queen'a Unlveralty, 
Belfaat 

- Organic Chemiatry In The Netherlanda 

ONRL 66-63 

ONRL 29-63 
ONRL 26-63 
ONRL 27-63 
ONRL 28-63 

ONRL 11-63 

ONRL 22-63 

ONRL 33-63 
ONRL 47-63 

ONRL 80-63 

ONRL 26-64 
ONRL 26-64 
ONRL 34-64 

ONRL 48-64 

ONRL 46-69 

ONRL 27-69 

ONRL 96-69 

ONRL 8-66 

ONRL 12-66 
ONRL 21-66 
ONRL 24-66 
ONRL 38-66 

E.R. Anderton 

J.H. Pauli 
»I 

»I 

•t 

M.J. Kanlet 

tt 

tl 

tl 

C. Klingaberg 

C. Klingaberg 
tt 

tt 

tt 

B. Bartocha 

G.M. Corcoa 

S.Y. Tyree 

B. Bartocha 

S.Y. Tyree 
tl 

tt 

tt 

- Chemiatry at the Brltlah "Redbrick" Unlveraltlea III. Pulp and 
Plber Technology at Manchenter (College of Science and 
Technology) 

- Elaatomer Program Treada at European Reaearch laatltutea 
- Polymer Reaearch Activity la Scandinavia 
- Baalc Polymer Science at Some European Centera 
- Some Elaatomer aad Related Plaatlc Technological Reaearch 

Activity In Europe 

- Organic Chemiatry at the Brltlah "Redbrick" Unlveraltlea. I. 
Exetar aad Brlatol In the Bouthveat 

- Organic Chemiatry In the Brltlah "Redbrick" Unlveraltlea. II. 
Llvarpool 

- Organic Chemiatry at the Welamann Inatltute, Rehovot, larael 
- Organic Chemiatry at the Hebrev Unlveralty, Jeruaalea 

- The Orgaalaatlon of the French Ceramic Society 

- The National Inatltute of Olaaa, Belgium 
- The National Chemical Laboratory of Great Britain 
- The Department of Cerámica vlth Refractorlea Technology, 

Unlveralty of Shefflald 
- The Department of Olaaa Technology of the Unlveralty of 

Sheffield 

- The XXth Congreaa of the Int'l Union for Pure aad Applied 
Chen la try In Moacov and a Pont-Congreaa Toui to Uaback 
Soviet Soclallat Republic 

- Aerodynanlca and Conbuatlon la Spain 

- Inorganic Chemiatry la Scandinavia 

- Edvard Davina Chemical Laboratory, Unlveralty College of Valea, 
Aberyatvyth 

- Some Inorganic Chemiatry In France 
- Chemiatry at Batteraea 
- A Brief Survey of Academic Chemiatry la larael and Lebanon 
- Inorganic Chemiatry In Italy 
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ONRL 65-S2 A.r. Richard« 

ONRL 80-62 
Phyalcal Geogiaphy and th« Geonorphology Laboratory at Uppsala 

Marln«-orlantat«d Geoscience ln Tübingen, Güttingen, and 
Clausthal, Gersany 

ONRL 43-63 A.F. Richards - Notes on the Hydraulics Research Station and Marine Geography, 

Geology, Geophysics and Meteorology In Britain 

ONRL 64-63 A.L. Powell - The Institute of Meteorology at the University of Stockholm, 

Sweden 

ONRL 44-66 H.D. Has!1 ton Operational Guide to Synoptic Applications of Meteorological 
Observations 

MATHBMATICé, 
MECHANICS 
ONRL 6-62 D.J. Angelakos 

ONRL 7-62 

ONRL 23-62 ” 

ONRL 40-62 

ONRL 47-62 

ONRL 34-62 

ONRL 60-62 

Physics at the University of Thessaloniki, Greece 

Electronics Research In Israel 

Ionospheric Research In Greece 

Semiconductor Device Electronics at Imperial College of Science 
and Technology, London 

Electronics In Denmark 

New Fields In Electrotechnlcs at Delft 

Telecommunications Institute, Budapest, Hungary 

ONRL 76-62 F.T. Ogilvie - Ship Slamming and Supersonic Airfoil Flow 

ONRL 30-62 

ONRL 48-62 

ONRL 50-62 

ONRL 66-62 

ONRL 68-62 

A. Roshko 
•f 

I« 

*♦ 
»♦ 

Aerodynamic Research In Western Germany (Part I) 

Training Center for Experimental Aerodynamics, Belgium 

Aerodynamics and Fluid Mechanics In The Netherlands 

Aerodynamic Research In Western Germany (Part II) 
Fluid Mechanics In Scandinavia 

ONRL 44-63 M.P. Gaffney "Arbeitstagung", 1963 

ONRL 16-63 

ONRL 30-63 

ONRL 33-63 

ONRL 72-63 

ONRL 82-63 

ONRL 12-63 

F.T. Ogilvie 
«I 

«I 

•« 

tl 

B. Reinhart 

- Ship Slamming and Supersonic Airfoil Flow 

- Laboratory for Inland-Ship Building, Duisburg 

- Ship Hydrodynamics In Western Germany 

- Fluid Mechanics Studies at the Technische Hochschule, Karlsruhe 

- Hydraulics and Free Surface Hydrodynamics at Grenoble 
- Recent Work of R. Thom 

ONRL 2-64 

ONRL 9-64 

ONRL 33-64 

ONRL 49-64 

ONRL 50-64 

G .11. Keitel 
• » 

I» 

It 

It 

- Research Activities at the Radio Research Station, Slough, Bucks. 

- Some Electronics Research at the Royal Radar Establishment 

- Electromagnetics and Radioastronomy near Paris 

- Electromagnetics at the Universities of Birmingham, Edinburgh, 

Glasgow, Keele, Liverpool and Sheffield 

- Electromagnetics and Radioastronomy in Scandinavia 

ONRL 14-64 M.P. Gaffney - Homotopy and Duality 

ONRL 8-63 

ONRL 24-65 

ONRL 27-65 

ONRL 29-65 

ONRL 30-63 

G.M. Coreos 
II 

1» 

It 

• I 

- Fluid Mechanics in England: Introduction and Part I 

- Fluid Mechanics In England: Part II, The Seventh British 

Theoretical Mechanics Colloquium 1965, Leeds 
- Aerodynamics and Combustion in Spain 

- Fluid Mechanics In Paris 

- Fluid Mechanics In England, Part III 

ONRL 14-63 B. Epstein 
ONRL 57-63 " 

- Mathematics in the Scottish Universities 

- Mathematics In Northern and Southern Ireland 

ONRL 26-66 B. Epstein 
ONRL 34-66 

- Mathematical Activities In Greece 

- Mathematical Activities In Israel 

ONRL 20-66 M.W. Long 

ONRL 29-66 

ONRL 39-66 " 

- Submillimeter Waves and Astrophysics at Queen Mary College 

- Microwave and Radar Research at Philips Research Labs, Eindhoven 

Some Electromagnetic Research and Development in West Germany 

S-20 



ONRL 41-66 M.W. Long 

ONRL 45-66 " 
ONRL 57-66 

- Some Prograaa on MUllmeter end Submillimeter Wave Spectroscopy 
ln Europ« * 

- Reder Research in the Netherlands 

- Studies in West Germany on Microwave Propagation and Scattering 

ONRL 38-62 D.3. Lleberman 

ONRL 27-62 N. Patch 
A.0. Quarrell 
G.V. Raynor 
C.R. Tottle 

Metallurgical Research at Liverpool 

The USSR Systea of Higher Education In Metallurgy 

ONRL 2-63 
ONRL 19-63 

ONRL 46-63 

D.S. Lleberman Some Metallurgical and Solid State Reaearch in Stockholm 

?h5r,ic" ■‘•••«rch a*, the Mai Planck 
Institut fOr Metallforschung and the Technische Hochschule, 
Stuttgart, Germany 

S0"*iSm}C“1 "oUllurBy *nd Solld Sute Physic. Research In 

ONRL 17-64 W. Beck 

ONRL 18-64 

ONRL 20-64 

ONRL 24-64 

ONRL 25-64 

ONRL 37-64 

ONRL 38-64 " 

ONRL 40-64 
ONRL 41-64 

ONRL 47-64 

ONRL 53-64 
ONRL 57-64 
ONRL 62-64 
ONRL 63-64 
ONRL 64-64 

ONRL 66-64 

■ Metallurgical Research in Great Britain: I. National 

» . Laboratory and National Cuemltal Laboratory 
■ Metallurgical Research In Great Britain: II. Battersea College 

of Technology, Fulmer Research Institute and Sir John Cass 
College 

■ Metallurgical Research In Great Britain: III. Imperial College 

rí.fCÜnC*,rfL?!î<,OS^Î0y¾, CoU#** ot Science and Technology, 
Glasgow, and The College of Aeronautics, Cranfleld 

■ Metallurgical Research In Great Britain: V. Nottingham 
University 

■ Metallurgical Research In Great Britain: IV. Sheffield 
University 

Metallurgical and Electrochemical Laboratories in Germany: Part 
I. Polytechnic Institute, Aachen ' 

Metallurgical and Electrochemical Laboratories In Germany: Part 

î.1I,.r0îJri!Ch5ÎC I"*tltuts* Karlsruhe, Munich and Max Planck 
Institut für EUenforschung, Düsseldorf 

Metallurgy at MOL - Center for Nuclear Physics ln Mol-Donk 
National Aeronautical and Astronautical Research Institute, 

Amsterdam 

Metallurgical Research In Great Britain: Part VI. Universities 
of Cambridge and Manchester 

Metals Research Institute, Delft 
Metallurgy and Electrochemistry in Italy 
Metallurgical Research in Scandinavia: Part I. Sweden 
Metallurgical Research In Scandinavia: Part II. Norway 
Metallurgie»1 Reaearch In Scandinavia: Part III. Denmark and 

Finland 

Metallurgical and Electrochemical Research in Berlin, Vienna and 
osnsva 

ONRL 56-65 W.S. Pel Uni 
Research on Fatigue and Fracture of Steel at the Ship Structure 

Research Laboratory and the Metal Institute TNO, Delft, 
Natngriandn 

ONRL 43-66 J.B. Cohen 

ONRL 49-66 
ONRL 55-66 

ONRL 32-66 W.S. Pelllnl 

■ at th* Ato*ic EnerKy *••••"* 
” -*t>1-urg:tc*1 St Technische Hochschule, Aachen, Germany 
- Some Reaearch In Materials In Birmingham «ve-nny 

- Applications of Fracture-Safe Design Concepts 
of Weldable Structural Steels In Europe 

In the Development 

S-21 



NUCLEAR PHYSICS 

ONRL 46-62 J. Jauch - Atonic Phyalcs ln Greece 

ONRL 18-62 H.A. Sandaeler 

ONRL 24-62 

ONRL 26-62 

ONRL 62-62 

ONRL 71-62 

- The Faat Breeder Reactor Project at the Inatitute of Neutron 

Phyalca and Reactor Englneerln« at the Nuclear Ru-aearch 
Center, Karlaruhe, Geraany 

- Project Vulcain, The Variable Moderation Ship Propuleion Reactor 

at Belgonuclealre, Bruaaela, Belgium 

- Non-Dee true tlve Burn-Up Analyaia of Irradiated .'uel Saaplea 

Containing U-235 and Pu-239 at the Belgian Nuclear Center, 
Mol. Belgium 

- Centre Nucléaire de Cadarnche (France) 

- Nuclear Energy Cantera in Italy: Caeaccla, Bologna, and Nuclear 
Dlvialon of FIAT 

ONRL 62-63 

ONRL 66-63 

ONRL 67-63 

ONRL 73-63 

ONRL 77-63 

ONRL 76-63 

I. t)aL?i'mann 
<1 

ft 

N. Seeaan 

- Experimental Phyalca in Hamburg 

- Experimental Phyalca at the Univeraitiea of Genoa, Milan, Plaa, 
and Turin 

- Experimental Phyalca ln Weat Berlin I. The Frita Haber 

Inatitut der Max Planck Geaellachaft 

- Experimental Phyalca ln Weat Berlin II. The Technical 
Unlveralty 

- Solid State Phyalca at the Centre d'Etudea Nuclealrea In 
Grenoble 

- Rutherford High Energy Laboratory -NIMROD- Period I Plana 

ONRL 54-64 J.M. Jauch - Denocrltoa Revlalted (Greek Atóale Reaearch Today) 

ONRL 8-64 N. Seeaan 

ONRL 13-64 

ONRL 32-64 

ONRL 52-64 

ONRL 58-64 

ONRL 61-64 

ONRL 65-64 

’ üí8!1 5nergy NuclMr Miyaica at the Unlveralty of Birmingham 
- High Energy Phyalca at Liverpool, Mancheater and Leeda 

- High (and aome Low) Energy Phyalca at the Univeraitiea of 

Glaagow, Edinburgh, Durhaa and the Dublin Inatltute of 
Advanced Studlea 

- Some High and Low Energy Nuclear Phyalca in the Low Countrlea 

- High Energy Phyalca In Denaark, Norway and Sweden 

Experimental High Energy Phyalca In Northern Italy: Part I, 
Turin, Milan and Padua 

- High Energy Phyalca In Northern Italy: Part II, Bologna, 
Florence and Rome 

ONRL 60-65 J.G. Brennan - Nuclear Phyalca Centera in Belgium and The Netherlanda 

ONRL 3-65 

ONRL 35-65 

ONRL 38-65 

ONRL 39-65 

E.P. Cooper 
tt 

tf 

• • 

- Nuclear Sclencea In Auatria 

- Facllltlea for Low- and Medium-Energy Nuclear Phyalca in Weatern 
Europe 

- Reaearch Relevant to Nuclear Weapon Defenae In Scandinavia 

- Nuclear Phyalca and Radiobiology at the Grenoble Nuclear 
Reaearch Center 

ONRL 2-66 

ONRL 23-66 

ONRL 28-66 

ONRL 30-66 

ONRL 36-66 

J.G. Brennan 
• I 

»I 

»» 

»I 

ONRL 42-66 J.W. Hemann 

- Nuclear and High Energy Phyalca In Northern Italy, Nov. 1965 
- Nuclear Phyalca In larael 

- Some Nuclear Reaearch Centera in Denmark and Sweden 
- Nuclear Phyalca In England 

- Some Nuclear Centera in France, Geraany, Switxerland and Italy 

- European Nuclear Energy Agency: I ta Functlona and Background 

ONRL 27-66 J.M. Jauch A Meaon Factory In Switzerland 

SCIENCE & 

ONRL 86-62 

ONRL 88-62 

S.C. Haderlie - The Laboratory at the Marine Biological Aaaoclation of the 
United Kingdoa, Plymouth 

- Marine Biology In Provincial Univeraitiea In Southern England 
and Walea 
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! 

O NHL llt-62 
O NHL 15-62 

O NHL 29-62 
ONHL 31-62 

ONRL-63-62 
O NHL 61.-62 
ONRL 70-62 

O NHL 81-62 
ONRL 83-62 

A.F. Richard* 
N 

II 

II 

II 

II 

II 

II 

II 

- Phyalcal Marina Sclanca In Llvarpool 
- Marina Biology Station, Unlveralty Collaga 

of North Valaa 
- Gaologlcal Ocaanography in Five Brltiah Universities 
- Oblique-Angle Sonar for uae in Biological and Geological 

Oceanography 
- Inatltuta of Marine Science, Kiel 
- Marine Biological Laboratory, Copenhagen Unlveralty 
- Senckenberg Raaearch Inatltuta for Marine Geology and Marine 

Biology, Vllhelaiahaven 
- Marine Science In Densnrk and Sweden 
- Mari' « Science in Norway 

ONRL 28-62 W.C. Thompson - Oceanography in Poland 

ONRL 6-63 

ONRL 13-63 
ONRL 13-63 
ONRL 17-63 
ONRL 18-63 

ONRL 1.8-63 

ONRL 69-63 
ONRL 51-63 
ONRL 52-63 

E.C. Haderlle 

II 

M 

II 

M 

•I 

H 

II 

- Zoological Research in Swiss Universities with Notes on 
Fisheries and Limnology Reseon:'. In Germany and Auatrla 

- Tatituto Italiano dl Idroblologla 
- Fisheries Laboratory, Lowestoft 
- Marine Zoology at the University of London 
- The Dove Marine Laboratory, Cullercoats, and the Oceanograph c 

Laboratory, Edinburgh 
- Notea on Freshwater Biological Laboratories In Scotland and 

England 
- Marine Science in Scotland 
- Notes on Marine Biological Research In the Netherlands 
- Marine Biology and Limnology In Scandinavia 

ONRL 30-63 E.C. Haderlle 4 
A.F. Richards 

ONRL 36-63 " 
ONRL 36-63 " 

Marine Science In Greece 

Marine Science in Lebanon 
Marine Science in Turkey 

ONRL 38-63 A.F. Richards 
ONRL 58-63 " 
ONRL 59-(.3 •’ 

- Marine and Earth Sciences in Iceland 
- Notes on Oceanography In Paris 
- List of ONR London Reports in Limnology and Marine Science 

ONHL 31-63 A.F. Richards & 
E.C. Haderlle 

ONRL 32-63 
ONRL 37-63 " 

Marine Science in the U.A.R. (Egypt) 

Marine Science in Israel 
National Inatltute of Oceanography 

ONRL 65-63 A.L. Powell Institute of Marine Research, Helsinki, Finland 

ONRL 28-66 J.E. Ayres Oceanographic Facilities of the Royal Hellenic Navy 

ONRL 12-66 A.F, Richards 
ONRL 22-66 " 
ONRL 23-66 " 
ONRL 51-66 " 

Marine Geology at Kiel University 
Oceanography at the Musee Océanographique Monaco 
Oceanography In Italy 
Research Vessel METEOR 
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ONRL 6-65 
ONRL 10-65 
ONRL 20-65 

ONRL 25-65 
ONRL 34-65 

ONRL 37-65 
ONRL 41-65 

ONRL 43-65 
ONRL 45-65 

ONRL 62-65 

L.E. Cronin 
• I 

II 

II 

II 

II 

II 

• I 

II 

- The Uedlterrenean Association for Marine Biology and Oceanology 
- Marine Radloblology In the Mediterranean Area 
- Marine Biological Research by the Gernan federal Research Board 

for Fisheries 
- Holland's New Center for Marine Research 
- Marine Sclerces at the Marine Station of Endoune and 

Oceanog:-aphic Center, Marseille, France 
- Notes on Sai' 1 Marine Research Vessels In Europe 
- Marine Biological Laboratories of the University of Paris at 

Roscoff, Eanyuls-sur-Mer and Villefranche 
- Marine Science In Yugoslavia 
- The Oldest Marine Laboratory for Marine Biology, Concarneau, 

France 
- The Biological Institute of Helgoland 

ONRL 14-66 N.W. Rakestraw 
ONRL 15-66 

ONRL 19-66 

- Oceanography In France, Spain and Portugal 
- What the Chemists are Learning about the Ocean (Che.Ucal 

Oceanography In Europe) 
- The Life and Activities of a Physical Oceanographer (John C. 

Swallow) 

PHYSICAL SCIENCES 

ONRL 55-62 D.J. Angelakos 

ONRL 58-62 J. de Launay 
ONRL 61-62 
ONRL 67-62 

ONRL 10-62 I. Estermann and 
D.S. Lieberman 

ONRL 35-62 I. Estermann 
ONRL 39-62 

ONRL 85-62 

ONRL 33-62 
ONRL 45-62 
ONRL 78-62 
ONRL 82-62 

‘H. Medwln 
II 

II 

II 

ONRL 84-62 

- FOM - Institute for Plasma Physics, Jutphaas, The Netherlands 

- Physics at Queen Mary College, London 
- Royal Radar Establishment: Cryogenics and Infrared Spectroscopy 
- Low Temperature Rese'rch at the Kammer!4ngh Onnes Laboratory 

- The Berkeley Nuclear Laboratory of the Central Electricity 
Generating Board 

- Physikalisch-Technische Bundesanstalt 
- Low Temperature Laboratory of the "Kommission fUf Tieftemperatur- 

forschung der Bayrischen Akademie der Wissenschaften" 
- Experimental Physics ln Several West-German Universities and 

Institutes of Technology 

- Acoustics in West Germany - Part II 
- Acoustics in Southern France, Belgium, Italy and The Netherlands 
- Acoustical Activities in Northern France 
- Applied and Physical Acoustics at Imperial College of Science 

and Technology (London University) 
- Acoustics In the United Kingdom: Activities at Southampton and 

Glasgow Universities 

ONRL 4-63 

ONRL 9-' 
ONRL 24-63 

ONRL 39-63 
ONRL 40-63 

J. de Launay 

I» 

II 

II 

ONRL 60-63 R.E. Kagarise 
ONRL 61-63 

ONRL 68-63 
ONRL 75-63 " 
ONRL 81-63 

- University of Reading Research in Radiation Daiiage »ud the 
Infrared 

- Grenoble: Some Research in Solid State Physics 
- Laboratoire de Mlneralogle-Crlstallographle (Paris) Solid State 

Research In Curien's Group 
- The University of Leeds: Solid State Physics 
- Ecole Normale Supérieure I. Balkanski's Group on Semi¬ 

conductors II. Kastler's Group on Radio-Frequency 
Spectroscopy 

- Optier, and Spectroscopy In the London Area 
- Molecular Spectroscopy at the University Colleges of Swansea and 

Aberystwyth, Wales 
- Optics and Spectroscopy In Scotland 
- Spectroscopy and Optics in Brussels and Liege, Belgium 
- Optics and Spectroscopy In the Netherlands I. Amsterdam and 

Delft 

ONRL 4-64 J. de Launay 

ONRL 30-64 

ONRL 33-64 

- The Imperial College of Science and Technology - Solid State 
Research of I. Prof. M. Blackman, II. Dr. E.P. Wohlfarth 

- Solid State Physics at the Federal Institute of Technology, 
Zurich 

- National Physical Laboratory: Basic Physics Division 

ONRL 7-64 I. Estermann - The Franco-German Research Institute at Saint-Louis, France 
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ONRL 16-64 

ONRL 2V-64 

ONRL 3-64 

ONRL 6-64 
ONRL 19-64 

ONRL 42-64 

ONRL 43-64 

ONRL 44-64 

ONRL 45-64 

ONRL 5-64 

ONRL 31-64 

ONRL 17-65 
ONRL 26-65 

ONRL 55-65 

ONRL 2-65 

ONRL 11-65 
ONRL 28-65 

ONRL 50-65 

ONRL 53-65 

ONRL 5-65 
ONRL 7-65 
ONRL 16-65 
ONRL 23-65 
ONRL 33-65 
ONRL 36-65 
ONRL 40-65 
ONRL 44-65 

ONRL 52-65 

ONRL 61-65 

ONRL 54-65 

ONRL 58-65 

ONRL 42-65 

ONRL 33-66 

ONRL 52-66 

ONRL 3-66 
ONRL 5-66 
ONRL 37-66 
ONRL 50-66 
ONRL 54-66 

ONRL 4-66 
ONRL 10-66 

. Esteimann 

,E. Kagarise 

»• 

,L. Murphy 

It 

- The Institute of Mlcro-caloriaetry and Thenaoganeala In 
Marseille 

- Physics at the University of Geneva 

- Optics and Spectroscopy In the North of England: Hull, 
Newcastle-upon-Tyne and Leeds 

- Optics and Spectroscopy In the London Area II 
- Optics and Spectroscopy in Freiburg and Stuttgart, Gernany,and 

Zurich, Swltserland 
- Some Research Centers for Optics and Spectroscopy In 

Scandinavia. I. Norway 
- Some Research Centers for Optics and Spectroscopy In 

Scandinavia. II. Sweden 
- Some Research Centere for Optica and Spectroscopy In 

Scandinavia. III. Densark 
- Optics and Spectroscopy in the London Area. III. Inperlnl 

College of Science and Technology 

- MUD Electricity Generation Research at the Central Electricity 
Research Laboratories 

- Magnetohydrodynamlc Research at Sheffield University 

I. Estermann - Experimental Physics at Turkish Universities 
" - Experimental Physics in Israel 

J. M. Jauch - The International Center of Theoretical Physics In Trieste 

E.L. Murphy - Direct Electricity Generation from Ionized Vapors and Flame 
(Calorelectrlc Experiments of S. Klein at Saclay) 

- The Franco-German Research Institute at Salat Louis, France 
- MHD Electrical Power Generation Research at the Electricité de 

France 
- Max-Planck-Institute for Physics and Astrophysics (Munich) and 

the Institute for Plasmsphyslcs (Garching near Munich) 
- MHD Research at the Institute for High Temperature Research 

(TH Stuttgart) 

D. Ross - Acoustics Activities In the Southern Half of Meet Germany 
" - Acoustics Activities in Italy 
" - Acoustics In Belgium 

- Acoustics Activities In the Paris Area 
- Acoustics Activities In the Northern Half of «est Germany 
- Acoustics Research at the University of Southampton 
- Acoustics In the Midlands and North England 

" - Acoustics In Southern France 

B.O. Séraphin 

E.H. Weinberg 

J.N. Zorne 1 

I. Estermann 

P.D. Maycock 

B.O. Séraphin 
H 

II 

E.H. Weinberg 
II 

- Some Solid State Research at the Royal Radar Establlahment, 
Great Mrlvern 

- Materials Research at the Services Electronics Research 
Laboratory, Baldock 

- Lasers In the UK, Part I: The Royal Radar Establishment (RRE), 
Great Malvern 

- Lasers In the UK, Part II: Services Electronics Research Lab, 
Baldock 

- Thin Film Research In France and Switzerland 

- Experimental Physics In Israel. Part II. The Weizmann 
Institute of Science 

- Services Electronics Research Laboratory, 21st Anniversary Open 
Days, 14, 17, 18 October 1966 

- Some Solid State Physics In Warsaw and Prague 
- Solid State Physics In Some Universities In Southern Germany 
- Solid State Physics In Scandinavia 
- Some Solid State Physics In the Paris Area 
- Some Solid State Physics In Basel, Freiburg and Strasbourg 

- Lasers in the UK - Part III, National Physical Laboratory 
- Lasers In the UK - Part IV, Some Government Laboratories, A 

Collection of Miscellany 
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- Human Science Research on "User" Requirements In Buildings at 
the Building Research Station 

- Notes on Psychological and Sociological Research and Training In 
Denmark 

- The British Psychological Society's 1J62 London Conference 

ONRL 79-82 J.T. Lanzette 

ONRL 92-82 " 

ONRL 93-82 

ONRL 3-83 
ONRL 20-83 
ONRL 21-83 
ONRL 29-83 
ONRL 33-83 
ONRL 54-83 

J.T. Lanzette 
M 

»» 

tt 

tt 

• t 

Psychological Research and Training at Two Sorbonne Centers 
Research and Training In Psychology In the Netherlands 
Notes on Psychology and the Social Sciences in Greece *nd Turkey 
Notes on Psychology and Social Science Research In Isiael 
Psychological Training and Research in Italy 
The Psychological Laboratory of the University of Stockholm 

ONRL 83-85 J.A. Nagay - Notes on Psychology In Austria 

ONRL 13-85 J.E. Rasmussen 

ONRL 18-85 
ONRL 19-85 

ONRL 47-65 
ONRL 48-85 

ONRL 4-85 

- Psychology In Denmark 1964, II. Danish National Assoclatirn of 
Hental Health 

- Psychology in Denmark 1964, III. Ullitary Psychology 
- Psychology In Denmark 1964, IV. The Danish Institute for 

Educational Research 
- Psychology In Greece and The Athenian Institutt. of Anthropos 
- NATO Science Committee Conference on Operational and Personnel 

Research In the Management of manpower Systems, 17-20 August 
1965 

- Psychology In Denmark 1964, I. Overview and Copenhagen 
University 

ONRL 6-68 J. A. Nagay 
ONRL 18-86 

ONRL 18-66 

- Programmed Instruction in Norway, Sweden and Denmark 
- Psychology and Biotechnology at the Max-Planck-Iustltut fUr 

Arbeitsphysiologie (Dortmund) 
- Programmed Instruction in Military Training in the NATO Nations 

ONRL 7-68 J.E. Rasmussen 

ONRL 25-66 
ONRL 33-86 
ONRL 46-66 
ONRL 47-66 " 
ONRL 48-66 
ONRL 51-66 
ONRL 58-86 

Notes on Psychology at the University College of South Wales and 
Monmouthshire 

Notes on Psychology at Queen's College, Dundee, Scotland 
Notes on Psychological Training and Research in Yugoslavia 
Psychiatry in tne Norwegian Defense Forces 
Notes on Psychology in Northern Ireland 
Military Psychology In Norway 
Psychology at the Technical University of Norway, Trondheim 
Psychology at GOteborg, Sweden: The Institute of Psychology, 

The Institute of Education, The Psychoteciinlcal Institute 

ONRL 5-82 W.E. Ditch 

ONRl 13-62 A.F. Jaeger 

- Air Cushion Vehicles in the United Kingdom 

- Review of European Space Development Plans 

ONRL 1-63 J.J. Tyson and 
G.A. Patterson 

- Fllgat Evaluation of Entwicklungsring Sud Hovering Rig, 
Manching, Germany 

ONRL 58-88 H.L. Sellgmlller - Jet Engine Exhaust Smoke 

ONRL 7-83 R.I. Adler - European Space Research 
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PARTIAL INDEX OF ESN, VOLUME 20, 1066 

Th« following article« which appeared in ESN, Voluae 20, 1086, describe research at a 
specific Institution. These are Included as a nuppleaent to the foregoing Technical Report 
Index as soae places have not been covered In reports. 

British Defence Cosaunlcatlons Satellite Work (SRDE) Christchurch, Hasp. 
The Controlled-Clrculatlon Rotor (NOTE, Pyestock) 

8:110 Edelson 
10:166 Sslth 

CHEMISTRY 
Inorganic Cheslstry at the University of Nottlnghas 
Chenlcal Laboratory Construction In France 
Cheslstry at Geneva (University of) 
Fuel Cell Work at Adalralty Materials Laboratory 
The Institute of Macrosolecular Cheslstry of the Czechoslovak Acadesy of 

Sciences 
Cheslstry Changes at Reading (University of) 
Cheslstry at Durhas (University of) 
Inorganic Cheslstry at Bern (Institute of Inorganic, Analytical and Physical 

Cheslstry) 
Inorganic Cheslstry In Glasgow (University of Glasgow, University of 
Strathclyde) 

Cheslcal Education In Scotland 
Inorganic Cheslstry at Aberdeen (University of) 
Inorganic Cheslstry at Edinburgh (University of) 
Inorganic Cheslstry In Vienna (University of Vienna, Technical University of 

Vienna) 
Inorganic Cheslstry at Innsbruck (University of) 
Inorganic Cheslstry at the Technische Hochschule of Munich 
Fuel Cell Development at ASEA (Allaanna Svenska Electrlnaka Acteabolaget - 

Vastaras, Sweden 
Fuel Cell Research at Slesens (Slesens-Schuckert Werke A.G. nr. Erlangen, 
Gwrsany 

Fuel Cell Research and Development at Compagnie Générale d'Electricité de 
France (Centre de Recherches, nr. Marcoussls (Paris) France) 

Inorganic Chemistry at Strasbourg (University of) France 

1:2 Tyree 
1:3 Tyroe 
1:6 Tyree 
4:61 Edelson 

4:62 Bartocha 
5:67 Tyree 
7:97 Tyree 

7:98 Tyree 

7:98 Tyree 
8:114 Tyree 
8:115 Tyree 
8:115 Tyree 

8:115 Tyree 
8:116 Tyree 
8:117 Tyree 
9:129 Bartocha 

and Edelson 

9:131 Edelson 

11:178 Maycock 
11:184 Tyree 

EDUCATION 
University of Sussex 

The New University of Bath 
The University of Essex 
The New University of Lancaster 
The New University of Surrey 
The University of Warwick 

New Curriculum at Sandhurst 

4:42 Drennan, 
Epstein, 

and Tyrs« 
4:45 Tyree 
4:45 Epstein 
4:46 Tyrse 
4:47 Tyrs« 
4:47 Epstein 

and Tyree 
5:68 Rakestraw 

Industrial8UnIt at the Royal Radar Establishment 2 
Astrophysics at Queen Nary College 
Ferrites at RVO-TNO (The Hague, Netherlands) 
Plassas at the University of Milan 
Sea Echo Measuresents at SHAPE Technical Centre, The Hague, Netherlands 
Acoustical Yagl Antenna (Third Physical Institute, University of Gftttlngen, 

Germany) 
Sector-shaped Antenna Patterns, German Federal Post Office Bureau of 

Telecommunications, Darsstadt, Germany 
Microwave Spectroscopy In Bangor (University College of North Wales) 

and 3:25 
5:60 
6:91 
7:106 
8:121 

8:121 

9:142 
10:169 

Long 
Long 
Long 
Long 
Long 

Long 

Long 
Long 

MATHEMATICS 
Probability and Statistics at Sheffield 
Centre de Recherches Physiques, Marseille 

2 and 3:21 Epstein 
5:62 Epstein 

MECHANICS 
British Hydromechanics Research Association 
Some Activities of the Cement and Concrete Association 

7:99 Bennett 
9:138 Wllliass 

METALLURGY 
The Crystallographic Group at Battersea 
Metal Phfslcs at Battersea College of Technology 

8:113 Cohen 
9:135 Cohen 

8-27 



METALLURGY (Coat’d.) 
The Fulmer ««search Inatltute'a Open Day 10:100 
Metallurgy at the Fulmer Research Institute 10-101 
Materials Science at the University of Sussex 11:101 
Materials Science at Imperial College 1::103 
Materials Activity In the Chemical Engineering Department. Imperial 

College 13.100 
Materials Research, Central Electricity Generating Board 13:100 

MILITARY SCIENCE 
Deeper Voices from the Deep (Speech Transmission Lab, Swudlsh Royal 

Institute of Technology, Stockholm) 7:104 

mggELLAwyg 
Academic Appointments In France 1:5 
Building Research - An Open Day (Watford, England) 10:104 

NUCLEAR PHYSICS 

Radiologische Institut der Universität Frelburg/Breisgau 1:10 

gCEAWQRApHY ANP MARINE BIQLWY 
Some Developments at Cambridge University 1:3 
NIO Produces NRL "Traction Capstan” (National Institute of Oceanography, 
Wormley, Surrey) 7-104 

Gloria (NIO) 7-105 

OPERATIONS RESEARCH 
Operations Research ln Italy 13:301 

omcs, INFRARED AND SPECTROSCOPY 
Ocean Optics from Copenhagen (University of) 5:01 

PÜYSIÇS 
The High Temperature Laboratory at Mont Louis 1:0 
Dedication of Space Physics Center ln Tel Aviv 3 sod 3:34 
Burns and Lasers (Industrial Injuries and Burns Research Unit, 3 and 3:37 
Birmingham Accident Hospital, England) 

Société Anonyme de Télécommunications 5:08 

Far Infrared Spectroscopy at Freiburg (University of) 0:141 
Services Electronics Research Laboratory, 31st Anniversary Or«n Days 10:171 
Humidity Measurements at NDRE 11:100 
The Nee Campus for Physics at the ETH, Zurich 13:207 
Radar Measurements on Sea Targets at Flensburg, Germany 13:200 

PSYCHOLOGY 

Psychiatry at the Welsh School of Medicine, Cardiff 2 and 3:20 
Semi-Automated Instruction In Automation at the Technical 2 and 3:30 

University of Berlin 
Applied Psychology at the University of MUnster 0:02 
Togetherness at Birmingham 7:100 
The German Institute for International Reeearch In Education 7:102 
Norwegian Institute for Applied Social Research 0:123 
It Isn't What You Have - It's What You Want That Counts (Danish 0:145 
Mental Health Association, Copenhagen) 

Williams 
Cohen 
Cohen 
Cohen 

Cohen 
Cohen 

Hemann 

Tyree 
Pryce 

Alpen 

Rakestrae 

Bennett 
Bennett 

Maycock 
and Hemann 

Welnberp 

Tyree 
■poteln 

Weinberg 
and Miller 
Weinberg 
and Long 

Long 
Maycock 

Long 
Séraphin 

Long 

Rasmussen 
Bartocha 

and Nagay 
Nagay 
Nagay 
Nagay 

Rasmussen 
Rasmussen 
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